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Directory

City of Durham

Address: 101 City Hall Plaza, Durham, NC 27701
Web address: http://durhamnc.gov
Phone: 919-560-1200

City Department
1 Public Works Department (https://durhamnc.qov/506/)
o0 Engineering and Stormwater Services Divisions
Address: 101 City Hall Plaza (3" floor), Durham, NC 27701
Phone: (919) 560-4326
Fax: (919) 560-4316
0 Street Maintenance Division
Address: 1100 Martin Luther King, Jr. Parkway, Durham, NC 27701
Phone: (919) 560-4312
Fax: (919) 560-4340
1 Transportation Department Development Review
Address: 101 City Hall Plaza (4" floor), Durham, NC 27701
Phone: (919) 560-4366
Fax: (919) 560-4531
1 Department of Water Management
o Utility Engineering
Address: 1600 Mist Lake Drive Durham, NC 27704
Phone: (919) 560-4381
o Water and Sewer Maintenance
Phone: (919) 560-4344
o Cross Connections
Phone: (919) 560-4194

City-County Departments

1 Planning Department
Address: 101 City Hall Plaza (ground floor) Durham, NC 27701
Phone: (919) 560-4137
o Development Services Center (https://dsc.durhamnc.gov/)

91 Building Inspections
Address: 101 City Hall Plaza (ground floor) Durham, NC 27701
Phone: (919) 560-4144

Durham County

1 Engineering and Environmental Services (https://www.dconc.gov/county-departments/departments-
a-e/engineering-and-environmental-services)
Address: 201 E Main Street 5" Floor Durham, NC 27701
Phone: (919) 560-0735

9 Public Health i Environmental Health (https://www.dcopublichealth.org/services/environmental-
health)
Address: 414 E Main Street Durham, NC 27701
Phone: 919-560-7800
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State of North Carolina
1 North Carolina Department of Transportation Division 5
(https://www.ncdot.gov/divisions/highways/Pages/divisions.aspx?Division%205)
o District 2 Engineer
Phone: (919) 220-4750
1 North Carolina Department of Environmental Quality (https://deq.nc.qov/)

U.S. Army Corps of Engineers Wilmington District (https://www.saw.usace.army.mil/)
1 Raleigh Field Office
Phone: (919) 554-4884
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Introduction

The City of Durham Development Review Process encompasses multiple plan submittals and permit
applications to different City departments. The City of Durham Public Works Department Engineering
Division and Stormwater Services & GIS Division, the Department of Transportation Development Review
and the Department of Water Management Development Review Groups have prepared this guide to

explain their involvement in the Cityds Devel ogfiment Rev
some of the Cityds design standards and design requiren
Center (DSC@durhamnc.gov) f or mor e information about t Heifiei tybds r e

Development Ordinance (UDO). Also consulttheCi t yé6s Code .of Ordinances

Appealing Interpretations of this Document

An appeal o flicateoon of d stahdard set ba thegReference Guide for Development to a particular

development application should initially be made to the Director of the City Department applying the

standard. If further action is desired after a decision is made by a Department Director, the appeal may be
escalated to the City Managerdos Office. A decision made
request to vary from standards set in this Reference Guide may be initiated by following the steps outlined in

the Alternatives Application Procedures found on page 9 of this document.
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Alternatives Application Procedures

1.0 Intent

A. Any and all Development should be constructed pursuant to the requirements of the RGD.
However, rare circumstances may arise in which it is preferable for the developer that the
requirements of the RGD to be varied. Consequently, when an owner, contractor, or designer
proposes to use a different method of design, construction, equipment, or materials from that which
is specified by the RGD,ani Al t er nat e Materi al, Design or Methodsbo
Applicationdo) shall be submitted to the City of Dur
DSC will then assign requests to the appropriate City department in charge of the operations of the
aspect of the project in which the variance is being requested.

B. The City will not permit construction to a lesser standard than that which is required by the
requirements of the RGD. However, the City will evaluate an RGD Alternatives Application to
determine if the proposed alternative material, design, or method provides, at minimum, the
equivalent level of protection for quality, strength, effectiveness, durability, maintainability, and
protection of public and environmental health, safety, and welfare as required by the intent of the
RGD. Approval of an RGD Alternatives Application by the City is not intended to represent a
Avarianceo from or a | essening of the minimum stand

C. The City may consider and/or approve a preferable but lesser alternative to standards set in the
RGD if field conditions render the RGD standard impossible, and if the developer has already
exhausted alternative options. A developer requesting a variance for this reason should provide
documentation of unsuccessful attempts to use alternative methods to rectify the situation.

D. Note that the City does not have the authority to waive minimum requirements as defined in State
Statutes and that the City will continue to adhere to the requirements set by all applicable State
Statutes in all decisions and processes related to development and construction. When State
Statute defines minimum requirements, an appeal to the State must be made prior to any appeal to
the City for variance. State approval must be granted and furnished to City staff before City staff can
begin any process to consider variance.

E. Note that this process is intended to facilitate a decision-making process for considering alternatives
to standards set in the RGD and to provide a process by which requestors can appeal staff
decisions regarding requested alternatives. Any other requests related to City of Durham
development standards should be resolved with applicable City staff.

2.0 Information required as part of an RGD Alternatives Application

The applicant should provide the following information in writing, along with any other documentation
requested by the City to document the equivalent or superior level of quality, strength, effectiveness,
durability, maintainability, and protection of public and environmental health, safety, and welfare, is provided
by the proposed RGD Alternative.

A. General Information Required

1. Identify the project name, date of request, and project site/street address/lot number/parcel ID.
Provide the name of the owner, designer of record and contractor (if applicable) and the contact
person for each entity, including their telephone number(s), fax number, email address and
mailing address.
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2. If the applicant is not the owner, designer of record or the contractor, identifythea ppl i cant &s
association with the project and provide the telephone number(s), fax number, email address
and mailing address.

3. The City may require additional information specific to the project, such as development permit
type, tract and lot number, etc., and/or other documentation as required before evaluating the
RGD alternative.

4. Designs and other applicable reports per State Statute must be signed and sealed by an
accredited engineer working within their area of expertise.

B. Submittal Information

1. Reference Guide for Development Alternative Request Application
(https://durhamnc.gov/DocumentCenter/View/32708/)

2. Describe the proposed RGD alternative.
3. Identify the RGD section(s) for which the alternative is being requested.
4. Describe why the applicant is seeking the proposed RGD Alternative.

5. Explain how the proposal provides an equivalent or superior level of quality, strength,
effectiveness, durability, maintainability, and protection of public health, safety, and welfare as
the RGD requirement

6. Provide a set of project drawings, specifications and any other construction documents
necessary to evaluate the request.

7. All construction/building data relevant to the request should be provided.
C. Documentation that may accompany request

1. As proof of compliance, Designated City Staff may require tests, test reports, and/or specific
analysis that are specified in the State Building code or the RGD.

2 Other required documentati on ma Ydetails/eutishedtge shopanuf act
drawings, installation requirements, specifications, etc.), calculations, MSDS sheets, verification
of installer credentials, and/or other information as required by Designated City Staff for review
to confirm compliance.

3. In addition, a product may require special inspection to verify proper installation. Decisions on
special inspections rest solely with Designated City Staff and the cost of any special inspections
shall be borne solely by the applicant.

4. Specific tests may not be listed in the State Building code or RGD, particularly for some
innovative methodologies. In the absence of recognized and accepted test methods,
Designated City Staff can specify and approve what test(s) are appropriate to confirm
compliance. Testing reports shall be submitted to Designated City Staff for consideration.

City staff reserves the right to request additional information that is not included in the
above list.
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D. Cost

1. Alltesting and analyses required to approve an RGD alternative shall be paid for by the
applicant and not the City.

2. If the City of Durham does not have the expertise on staff to make a thorough and competent
review of the request, a third party review process may be utilized. Any cost associated with a
third party review shall be paid by the applicant, and the suitable and appropriate third party to
be utilized will be selected by City of Durham staff.

3. Submission of an application for consideration of an alternative to RGD standards are assigned
a fee to be paid to the applicable City department. The fee amount shall be determined using
the following matrix:

i. Tier 1 Alternative - $1500 fee

a. ATier 1 Alternative is defined as one that does not significantly impact design or
construction, does not necessitate changes to City processes, may be approved by City
staff with conditions, and requires analysis from multiple staff members. A Tier 1
Alternative is defined as one that is estimated by staff to require between 4 and 20 hours
of staff review time.

Examples include: proposal of an alternative building material, requests to forego
construction of a minor traffic feature, installation of a sidewalk or obstruction outside of
the right of way and/or in drainage easements, request to utilize an alternative
component, requests to vary from minor design features, requests to vary from slope
degree, or pipe length, etc.

ii. Tier 2 Alternative - $4000 fee

a. ATier 2 Alternative is defined as one that significantly impacts design, construction, or
future maintenance of the infrastructure in question, or the surrounding property. In
addition, it may require changes to City processes, such as inspections and/or
maintenance. A Tier 2 Alternative is defined as one that is estimated by staff to require
21 or more hours of staff review time.

Examples include: Request to utilize proprietary technology, request to utilize a type of
SCM not currently approved by the City, request to use an alternate design standard,
requests pertaining to lift stations, (major requests) to allow non-standard construction in
rights of way, reduction of street dimensions, etc.

iii. It should be noted that there exists the possibility that an Alternatives application may not
incur a fee if it can be determined that the alternative being requested will require less than a
significant amount of staff time to review (less than a few hours), if the alternative being
requested is anticipated to not have the potential to negatively impact future maintenance
construction or design, or if the alternative is being requested during the construction
process in response to a minor change in field conditions. These requests do not require the
submi ssion of an application or a fee unless a r
decision. If a requestor wishes to appeal staff decision on such an alternatives request, the
requestor must submit their request as a Tier 1 or 2 Alternative request as determined by
staff, accompanied by the appropriate application and fee. The applicant may then appeal
the staff decision using the appeal process outlined elsewhere in this document.

Examples of this type of alternatives request include:
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3.0 Results

Cutting tree branches up for sight distance triangles.

Unmanned drone aerial pictures and surveys within the right of way.

Low hazard right of way plantings (ground cover to non-woody vegetation).

Driveway shifts or minor width issues.

Curb and gutter transitions to various obstructions.

Decorative landscaping self-supporting walls on private property that do not require a
building permit.

Retrofitting an on-grade inlet for a roll grate and repairing curb and gutter.

Looking at shifting a catch basin, inlet, or fire hydrants for existing conditions a few feet
in either direction.

Modifying submittal drawing scale requirements due to size of property

Negligible increases in peak flow requirements

A. An RGD alternative application can be approved or denied or can be approved with conditions by
Designated City Staff. Regardless of the outcome, the decision shall only apply to the specific
project for which the proposed alternate was submitted. If conditions or the design changes during
the course of the project, a new RGD alternative application must be submitted to Designated City
Staff for approval.

B. City staff reserves the right to reject and/or deny an application on the basis of missing information
and/or an incomplete submission packet where the applicant has not taken action to complete the
packet on City staff request.

C. Approval or denial or approved with conditions by Designated City Staff shall be issued in writing to
the applicant.

A decision made by Designated City Staff may be appealed through the submission of an appeal to the City

Manager 6s Office. The City Managerds Office wildl revi ew
part of the RGD alternative applicat i on and Staffds written deni al and the
Of ficebs determination regarding an appeal shall be fin
appointed designee shall be furnished to the applicant after adecision has been made. A fAYeso

made by City Management after an initial rejection by City departmental staff must be signed and sealed by
a third party engineering firm prior to return to the applicant. Said engineering firm will be furnished by the
applicant and must be approved by Designated City Staff.

This Document does not imply that Designated City Staff must approve any material,

design, or method not specified in the RGD.
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Durham CityCounty Plaming Review Process

The following is an overview of the roles and requirements of the Public Works Engineering Division and

Stormwater Services Division and the Department of Transportation Development Review Groups in the

Planning approval process. Consult the Unified Development Ordinance (UDO) for more information about

rezonings, site plans, preliminary plats and final plats requirements. Applications, correspondences and plan

submittals must always be directed to the City-County Planning Department (919-560-4137) at the

Development Services Center (https://dsc.durhamnc.gov/264/Application-guide). Status and comments of
applications can be checkedint he Cityb6s website through the Land Devel
https://Ido4.durhamnc.gov/DurhamWeb/.

119y AAYSSNAY3I 5A0AarA2yQa w2tS |y

A.Contact Information

The Engineering Development Review Group is located on the 3rd floor of City Hall and can be reached at
(919) 560-4326 and fax number (919) 560-4316. Correspondence can be sent to:

Public Works Department
Engineering Development Review Group
101 City Hall Plaza Suite 3100 Durham, NC 27701

B.Engineering Development Review Group Role

1. Rezonings, Site Plans, and Preliminary Plats

The Engineering Development Review Group is tasked with reviewing rezonings (with or without
annexations/extension agreements), site plans, and preliminary plats applications as they relate to the
following:

Public and private road standards (curve standards and street and pavement sections)
Sidewalk and curb ramps (PROWAG)

Water system

Fire protection system

Sanitary sewer system

Stormwater drainage and conveyance systems

=4 =4 -4 -4 -8 A

2. Final Plats

The Engineering Development Review Group is tasked with reviewing the following items in final plats
applications:

1 Roadway right of way
1 Water systems and easements
1 Storm drainage conveyance systems and easements
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1 Sanitary sewer systems and easements
1 Plat matches the approved construction drawings
1 Request of construction security for infrastructure not completed

Construction drawings shall be approved prior to approval of the final plat. See Section 2 for information
about the construction drawing review process.

Per UDO requirements, prior to final plat approval all public infrastructure and private streets built to City

public street standar ds ( c odohséeructed or a peyformdncefguaeastéer uct ur e 0)
acceptable to the City Public Works Department must be provided. If submittal of a performance guarantee

is desired, submit a signed and sealed construction cost estimate for completion of the incomplete

Infrastructure pursuant to the approved construction drawings. Engineering will determine the performance

guarantee amount for the incomplete Infrastructure. See Section 2 and Build it or Bond it for more

informationonEngi neeri ngbés Construction Security Policy.

C. Submittal Requirements (Checklists)

The Engineering Divisionds checklists contain the minin
checklists shall be used as a guide prior to submitting any Site Plan, Preliminary Plat, or Final Plat. The Site

Plan and Preliminary Plat Checklist and the Final Plat Checklist are not required to be submitted with the

plans. The checklists are located online and below. Check with the City-County Planning Department for

additional applications required during submittal.
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Department of Public Works
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CITY OF DURHAWMENGINEERING SITE PLAN AND PRELIMINARY PLAT CHECKLIST
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CITY OF www.durhamnc.gov
DURHAM

The following is a list of site plan and preliminary plat requirements from the Engineering Division. This list
is intended to give general guidelines only and is not to be considered all-inclusive. Obtain a Summary
Utilities Development Statement from the Department of Water Management before submitting the site plan:
https://durhamnc.gov/FormCenter/\Water-Management-16/Required-Ultilities-Statement-Application-173.

1. Cover Sheet

a) Provide sheet index
b) Add Engineering standard notes in the Public Works Conditions of Approval box (see Planning Checklist
or Section 11 of Reference Guide)

2. Existing Conditions and Demolition Plan

a) Show all property boundaries with linear bearings and distances, curve boundary information (table
format 7 curve number, radii, length, delta angle, chord bearing and chord distance) and the building
setbacks. State the source of the provided boundary information.

b) Labelexistingpr operty I ines which are to be removed as fiHer €

c) Show all buildings and structures and label current use/facility name and finished floor elevation.

d) Show all pavement, parking and driveway access points on the property.

e) Show all walkways/sidewalks/curb ramps both adjacent to the development and opposite any existing
roadways or intersections.

f)  Show all adjoining and opposing streets and alleys with hames, rights-of-way and pavement widths,
state route number s. Labaettle@ldnd oraadtse asnoffwawrbd p eme d rr
Show and label all existing features and improvements such as driveways, sidewalk, hydrants, light
poles, etc.

g) Show and label (size, material, and inverts) all existing utilities within the right-of-way and the project
site:

i. Water lines, valves, hydrants (within 500 feet of the site), fire department connections, water
services, water meters and vaults, and backflow preventers
ii. Sanitary sewer lines, manholes, sanitary sewer services, cleanouts, force mains, and pump stations
iii. Storm sewer pipes, catch basins, headwalls, junction boxes, other structures, ditches and swales

b) Provide abandonment notes for water and sanitary sewer services which are being abandoned.

¢) Show and label all easements, both public and private with location and width. Define all easements by
centerline bearings, distances and ties to property corners or page book and deed reference.

d) Show all topography with a maximum of two-foot contour intervals for the development. Provide notes
that indicate references to any permanent benchmarks, accepted datum, and source data. Durham
topography maps may be used but it is recommended to obtain field topography.

3. Site Pla Sheet

a) Show all areas to be dedicated or reserved for public or private use and define with property lines or

easements.
b) Show proposed roadways and label pavement and right-of-way wi dt hs. Al so | abel as
c) Provide typical roadway cross-sections for all proposed public and/or private streets/alleys. Include the

size of curbing, shoulders, sidewalks, pavement widths and rights-of-way widths.
d) Provide new street centerline radius.
e) Show and label new parking areas and proposed driveways with radii and width.
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For townhome developments proposing Private Access/Common Area, label drives that do not meet
City nor NCDOT standards as Private Access and Common Areas and provide standard note about
private maintenance for these areas and that the City will never take these drives over for maintenance.
Show and label proposed sidewalks and curb ramps.

Provide water valve, manhole, and temporary turn-around at all phase lines.

Grading Plan Sheet

Provide storm drainage system layout. Do not provide proposed sizes as these will be reviewed during
construction drawing review.

Provide preliminary storm drainage easement sizes, setbacks, and locations.

Label all retaining walls with preliminary top of wall and bottom of wall elevations.

Provide overland relief for all stormwater pipe systems, inlets, and culverts such that no building or
habitable structure will be flooded or have water impounded against it during the 100-year storm event.

Utility Plan Sheet

Show and label all proposed water and sanitary sewer lines. Do not provide proposed sizes as these will
be reviewed during construction drawing review.

Show and label all proposed utility easements and utility easement setbacks per the Reference Guide
for Development.

Show and label all proposed valves, manholes, services, sanitary sewer cleanouts, hydrants, meters
with sizes, fire department connection, backflow preventers, dumpster drains and grease traps.

Label utilities as public or private. Label utilities within a Private Access/Common Area as private.
Extend sewer to property lines for future service of adjacent parcels.

Provide second waterline feed for projects of 100 units or more.

Landscape Plan Sheet

Show and label all easements and ensure that landscaping is kept outside of the easements and the
public rights-of-way.

Show existing and proposed water, sanitary sewer and storm drainage systems to ensure that there are
no conflicts with the proposed landscaping.

Trees shall be at least 5 feet from utilities.
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Department of Public Works
101 City Hall Plaza | Durham, NC 27701

CITY OF DURHAMENGINEERINGNALPLAT CHECKLIST
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CITY OF www.durhamnc.gov
DURHAM

The following is a list of final plat requirements from the Engineering Division. This list is intended to give
general guidelines only and is not to be considered all-inclusive. Depending upon the development
additional items may be required.

1. Standard Requirements

a) The plat must accurately reflect the data as shown on a currently approved Site Plan or set of
Construction Drawings (if applicable) and adhere to all applicable City of Durham Development
Standards.
b) Per UDO requirements, prior to final plat approval all public infrastructure and private streets built to City
publicstreet st andards (collectively filnfrastructureo) musH
acceptable to the City Public Works Department must be provided. If submittal of a performance
guarantee is desired, submit a signed and sealed construction cost estimate for completion of the
incomplete Infrastructure pursuant to the approved construction drawings. The Public Works
Department will determine the performance guarantee amount for the incomplete Infrastructure.

2. Certificates Required

a) Provide the surveyor's certificate of accuracy and mapping stating that the plat has been prepared in
accordance with GS 47-30, as amended.
b) Provide the Survey Type Certificate.
c) Provide a Review Officerds stamp.
d Provide an Owner's Certifi cathewnerintoveda Not aryds Certif
e) Provide an Attorney's Certificate with a Notaryds Cer
required for dedication of right-of-way, public easements, and open space.

3. Standard Notes Required

a) Provide the Standard Townhome Noteper t he Ref erence Guide for Devel op me
and parking areas shown on this drawing noted as fAPri
City of Durham Street Standards. The features within this area are private and will never be eligible for
public maintenanceo.

b) Provide the Standard Sanitary Sewer Easement and/or Waterline Easement Notes (for Public
Easements only) as applicable.

c) Provide the Standard Stormwater Easement Note for Public and/or Private Easements as applicable.

d) Provide Certification of Express Dedication for Public Use for Public Access Easements for sidewalks.

4. Graphical Data and Reference Requirements

a) Graphically show all new property lines, clearly distinguishable from existing, all lot numbers (lot
numbers shall run consecutively), all required setbacks (including Easement Setbacks, typical lot
layouts, buffer limit lines, open spaces (defined with numbers or letters), and other common areas.
Provide total land area, proposed use, and boundary descriptions for all parcels of land to be
designated/ dedicated/ reserved for public or private u
each type of parcel (i.e. Lots, R/W, Open Space, etc.) as well as a total area computation.
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b)

c)
d)

e)

)

h)
1)
)

k)

b)

When subdividing or recombining property, graphically show all property lines to be removed, clearly

distinguishable from property lines to remain. Provide data for all property lines or portions of property

lines to be removed and | abel them as fAHereby Removed
Provide bearing, distance, and curve data for all lot and boundary lines. Linear dimensions shall be

expressed in feet and decimals of a foot and all angular measurements shall be expressed by bearings.

All curves shall be defined by radius, central angle (delta), tangent, arc, chord distances, and chord

bearings. All curve data shall be shown in Curve Tables.

All line segments and curves listed in Line Segment and Curve Tables shall be shown in the appropriate

locations on the plat, designated by L-# or C-#, and they shall be numbered consecutively throughout all

Sheets of the plat. (i.e. do not begin renumbering on each Sheet).

Graphically show and appropriately | abel al | APropose
storm drainage, greenway, and other easements. Define all AProposedd easements with
data or centerline data, and ties to property corners. (This applies to both Public and Private

Easements).

Graphically show and appropriately | abel al |stofimExi st i n
drainage, greenway, and other easements. Define all f
references and centerline or boundary ties to property corners. If no existing references are available or

if the easements have been resurveyed, define them with centerline or boundary data and ties to

property corners. (This applies to both Public and Private Easements).

Graphically show the angle of departure of all adjoining property and right-of-way lines.

Provide the names of all adjoining property owners with deed and/or plat book references and Pin and

Parcel ID numbers. If applicable, provide existing adjoining Lot numbers with the existing subdivision

name and references.

Graphically show all street rights-of-way within or adjoining the property and label them with the street

name (and SR Number if applicable), right-ofway wi dt h, APublicdo or APrivateo,
Dedicatedo. I f available, provide the-o®My.and/ or PB re
Where available within2 0006, provi de a pr eci s e-ortinaesetsvand h beari ng,
appropriate N.C. Grid Datum labels), between one or more prominent points on the exterior boundary of

the property and a N.C. Grid Monument. If no monument is available within 20006, add a note to
stating such, and provide bearing and distance ties, along with appropriate PB/PG references to the

existing recorded plat used as the source to establish the plat bearings. NC grid coordinates can also be

derived from GPS observations that are processed by OPUS. This does not apply to exempt plats (see

Planning Checklist for requirements of Exempt Plats).

Label two or more per manent i Goesnotapplyto&&empipkts (e on t he
Planning Checklist for requirements of Exempt Plats).

Acquire the addresses from the City of Durham for all lots or parcels and show them on the plat.

Additional Requirements for Plats with Multiple Sheets

Provide an overall Index Map with a North Arrow, Lot Numbers, Street Names, Matchlines, and Sheet

Numbers, defining the total area of coverage and indexing the area of coverage for each Sheet of the

plat.

Graphically show and | abel fAMatchlinesdo on each Sheet
Matchlines ( i.e. fASee Sheet___0) defining all adjoin
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A. Contactnformation

The Stormwater Services Division is located on the 3rd floor of City Hall and can be reached at (919) 560-
4326 and fax number (919) 560-4316. Correspondence can be sent to:

Public Works Department
Stormwater Services Division
101 City Hall Plaza Suite 3100 Durham, NC 27701

B{U2NXNGI GSNI { SNDAOSA 5AQ0AaAZ2YyQa w2
1. Rezonings, Site Plans, and Preliminary Plats

The Stor mwater Services Divisionds Devel opment Review C
in rezonings, site plans, and preliminary plats applications:

1 Stormwater impact analyses

1 Stream buffers (secondary to City-County Planning Department)
1 Stormwater control measures

1 Standard Stormwater Services notes from Section 11

2. Final Plats

The Stormwater Ser vi cetReview Group is taskedl with E2eewind thoe foloaiing items
in final plats applications:

Stream buffers (secondary to City-County Planning Department)

Stormwater control measure (SCM) access & maintenance easements

Designation of SCM(s)

Standard Stormwater Services notes from Section 11

Updated estimate of SCM(s) construction completion costs, and amount of construction security,
which should be 125% of approved cost estimate should the SCM(s) be incomplete

Impervious area limits if the project is in a watershed protection overlay (secondary to City-County
Planning Department)

=A =4 -4 -4 =4

=

3. Submittal Requirements

The Stormwater Services Division submittal checklists contain the minimum requirements for Planning
submittals. These checklists are to be submitted to the Planning Department by the applicable design
professional. The submittal checklists for rezoning, site plan, preliminary plat and final plat are to be
submitted with all submittals, including resubmittals. Failure to submit these checklists and item
requirements with each submittal will result in no review of the documents. The checklists are located
online and below.
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Department of Public Works
101 City Hall Plaza | Durham, NC 27701

CITY OF DURHAVSTORMWATER SERVICES REZONING PLAN SUBMITTAL CHECKLIST
*:3;‘
919.560.4326 | F 919.560.4316

CITY OF www.durhamnc.gov
DURHAM

PROJECT INFORMATION

Project Name:

Phase: Planning Case Number:

Previous Project Name(s):

PIN(s):
Contact Person: Phone:
Company: Fax:

Email Address:

INSTRUCTIONS

For each review submittal, including re-submittals, the submittal checklist and supporting documentation
shall be submitted. Partial submittals will result in notification of an incomplete submittal with no
review performed. Note: The rezoning process is conceptual in nature; the approval of proposed
stormwater control measure(s) (SCM[s]) will not occur with the Rezoning Plan.

The following checklist outlines submittal requirements. Initial in the space provided to indicate the following
submittal requirements have been met and supporting documentation is attached.
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REZONING PLAN CHECKLIST

Initial

(Check One) _ INSIDE __ OUTSIDE Watershed Protection Overlay (WPO).
Indicate the WPO(s) where the project is located:

(Check all thatapply)  FJ-A __ FJ-B __E-A ___E-B __ M/LR-A __ M/LR-B
(Check all that apply) _ Jordan Basin __ Falls Basin ___ Lower Neuse Basin

A legible copy of the United States Geological Survey 7.5 Minute Quadrangle map is provided,
including map reference, with site boundary clearly shown and labeled. The map clearly shows
all streams.

A legible copy of the published Durham County Soil Survey is provided, including map reference,
with the site boundary clearly shown and labeled. The map clearly shows all streams, soil types,
and soil type boundaries.

—  Tops of banks for the streams are shown on the plan. [Contact the North Carolina Department of
Environment and Natural Resources for stream identifications in the Neuse River Basin (Falls
and Lower Neuse Basins). Stream determinations in the Jordan Basin shall be submitted per the
Lettertolndust ry found on Stor mwat er Delvlé2blipua@Enli- |
New Stream Buffer Requirements.

All Watershed Protection Overlay, Neuse River Basin, and Jordan Basin riparian buffers,
measured from the tops of the stream banks, are shown on the plan.

The 10-foot no build setback, measured from all riparian buffers, is shown on the plan.
Diffuse flow is achieved into riparian stream buffers.
(Check One) __ Yes __ No Regulated floodplain located on site.

A legible copy of the effective Federal Emergency Management Agency (FEMA) National Flood
Insurance Program Flood Insurance Rate Map is provided. Map number, map date, and site
boundary are clearly shown and labeled. [This map is required regardless of whether floodplain
is located on the site]. The effective and/or future FEMA 100-year floodplain, with base flood
elevations, if applicable, is shown on the plan.
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CITY OF www.durhamnc.gov
DURHAM

PROJECT INFORMATION

CITY OF DURHAVGTORMWATER SERVISHEPLAN SUBMITTAL CHECKLIST
*1‘9‘

Project Name:

Phase: Planning Case Number:

Previous Project Name(s):

PIN(s):
Contact Person: Phone:
Company: Fax:

Email Address:

INSTRUCTIONS

For each review submittal, including re-submittals, the entire Stormwater Impact Analysis (SIA) and
submittal checklist shall be submitted. Partial SIA and checklist will result in notification of an
incomplete submittal with no review performed.

Contact Stormwater Services regarding redevelopment or expansion projects for modified requirements.

The following checklist outlines submittal requirements. Initial in the space provided to indicate the following
submittal requirements have been met and supporting documentation is attached.

A. GENERAL REQUIREMENTS

Initials

(Check One) __ INSIDE __ OUTSIDE Watershed Protection Overlay (WPO).
Indicate the WPO(s) where the project is located:

(Check all thatapply) __ F/J-A __ F/J-B __E-A __E-B __ M/LR-A __ M/LR-B
If inside WPO, notation of WPO Standards is required on plans.

(Check all that apply) __ Jordan Basin __ Falls Basin __ Lower Neuse Basin

A legible copy of the United States Geological Survey 7.5 Minute Quadrangle map is provided,
including map reference, with site boundary clearly shown and labeled. The map clearly shows
all streams.

A legible copy of the published Durham County Soil Survey is provided, including map reference,
with the site boundary clearly shown and labeled. The map clearly shows all streams, soil types
and soil type boundaries.

Tops of banks for the streams are shown on the plan. [Contact the North Carolina Department of
Environment and Natural Resources for stream identifications in the Neuse River Basin (Falls
and Lower Neuse Basins). Stream determinations in the Jordan Basin shall be submitted per the
Letter to Industry found on St or mwh(258ugusiRiad) e |
New Stream Buffer Requirements.]
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All Watershed Protection Overlay, Neuse River Basin, Jordan Basin, and City riparian buffers,
measured from the tops of the stream banks, are shown on the plan.

The 10-foot no build setback, measured from all riparian buffers, is shown on the plan.
Diffuse flow is achieved into riparian buffers.
(Check One) _ Yes _ No Regulated floodplain located on site.

A legible copy of the effective Federal Emergency Management Agency National Flood
Insurance Program Flood Insurance Rate Map is provided. Map number, map date, and site
boundary are clearly shown and labeled. [This map is required regardless of whether floodplain
is located on the site.] The effective and/or future FEMA 100-year floodplain, with base flood
elevations (if applicable), are shown on the plan.

All applicable notes, per the Standard Notes section of the Reference Guide for Development,
have been added to the plan.

Any known site contamination (soil and/or groundwater) has been disclosed/identified and
delineated

Stormwater Impact Analysis (SIA) sealed and signed by a registered North Carolina Professional
Engineer (NCPE) is provided, including narrative report and stormwater calculations. Note: If a
site is exempt from stormwater requirements then a narrative advising of the exemption can be
submitted by any designer.

B. PEAK DISCHARGE RATE EVALUATION

Initials

An introductory narrative describing pre- and post-development site conditions and site
improvement changes, is provided. Note: The baseline conditions for the 1-year event varies
based upon the regulatory basin in which the project is located.

Drainage area maps (one map for pre-development and one map for post-development) are
provided with the following items:

Scale and north arrow (Note: Except in the instance of site-to-drainage area maps, the the
scale of each drainage are)a map shall not

_______Sub-basin area(s) delineated with area(s) in acres indicated.

__Analysis points clearly identified and labeled.

______Segmented TR-55 time of concentration flow paths showing and labeling each segment.
Methodologies and procedures are fully described.

A site plan with contour lines or grading plan identifying pre- and post-development drainage
patterns is provided.

Pre- and post-development times of concentration, calculated by TR-55 segmented approach,
are provided.

Calculations for the pre- and post-development peak discharge rates are provided for the 1-, 2-,

10-, and 100-year, 24-hour storm using TR-55, TR-20, HEC-HMS, HEC-1 or Rational Method as
applicable. Note: The Rational Method may be used only on small projects with drainage areas

less than 20 acres and where no stormwater control measures need to be modeled.

A Summary of Results is provided in the following format:
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Site Analysis Point #

Storm Event (cfs)
Site Condition

1-year (cfs) 2-year (cfs) 10-year (cfs) | 100-year (cfs) -year (cfs)

Pre-Development

Post-Development
without Detention

Post-Development
with Detention

—— Conclusions providing detailed findings are provided.

Stormwater control measure(s) (SCMJs]) are provided (indicate number of each type of SCM):

__ Level Spreader w/ Vegetative Filter Strip __ Stormwater Wetland

____ Wet Detention Basin __ Sand Filter Bioretention _ Grassed Swale
__ Restored Riparian Buffer __ Dry Extended Detention Basin

____ Permeable Pavement  Green Roof _ Disconnected Impervious Surface

Rainwater Harvesting System
Proprietary Systems or Other
Not required (provide explanation):

The SCM(s) indicated above are required to control the following peak discharge rates:
1-year 2-year 10-year 100-year Other

A downstream analysis in accordance with the Reference Guide for Development is provided
with findings, or is
Not required (provide explanation):

C. POLLUTANT CONTROL REQUIREMENTS

Initials

The project is exempt based upon cumulative land disturbance as of the applicable baseline
date.
The proposed pr oj ec t85% Tetal Busperddes SolidsTkSS)vemoval & ,
provided for this project, and all the impervious area as reasonably practical is treated by an
SCM.

OR
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The proposed project is <24% impervious, 85% Total Suspended Solids (TSS) removal for all
runoff from non-vegetated conveyances is provided for this project, and all the impervious area
as reasonably practical is treated by an SCM.

OR

The project is low density (<24% impervious) without non-vegetated conveyances, thus TSS
removal is not required.

SCMs for TSS removal are provided (indicate number of each type of SCM): Note: Not all of the
SCMs listed below provide 85% TSS removal as a stand-alone SCM and must be used in series
with other SCMs to achieve the minimum TSS removal of 85%.

__ Level Spreader w/ Vegetative Filter Strip __ Stormwater Wetland

____ WetDetentionBasin ___ Sand Filter __ Bioretention __ Grassed Swale
__ Restored Riparian Buffer __ Dry Extended Detention Basin

____Permeable Pavement _ Green Roof _ Disconnected Impervious Surface

Rainwater Harvesting System
Proprietary Systems or Other
Not required (provide explanation):

Excel-format electronic copies of the following:

1 Pre- and post-development nutrient calculations using the Jordan/Falls Lake Stormwater
Nutrient Load Accounting Tool (for Lower Neuse Basin) or North Carolina Stormwater
Nitrogen and Phosphorus Tool (for Falls Basin).

Note: Nutrient calculations are always required unless the project is exempt from treatment
requirements.

1 The Nutrient Reporting Form (including the Compliance Worksheet tab) per the 3/7/2013
Letter to Industry http://durhamnc.gov/documentcenter/view/3185.

Pre- and post-development land use area maps that correspond to the categories used in the
Jordan/Falls Lake Stormwater Nutrient Load Accounting Tool (for Lower Neuse Basin) or the
North Carolina Stormwater Nitrogen and Phosphorus Tool (for Falls Basin) for the nutrient
calculations, to scale no smaller than 1 inch = 100 feet. The maps shall show the map scale,
north arrow, and are to have the different land uses either hatched or shaded with areas
indicated in a legend on the maps. Note: The land use area maps are always required unless
the project is exempt from treatment requirements.
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SCMs for nutrient control are provided (indicate number of each type of SCM):

____ Level Spreader w/ Vegetative Filter Strip _ Stormwater Wetland

___ WetDetentionBasin ___ Sand Filter __ Bioretention _ Grassed Swale
____ Restored Riparian Buffer __ Dry Extended Detention Basin

__ Permeable Pavement _ Green Roof __ Disconnected Impervious Surface

Rainwater Harvesting System
Proprietary Systems or Other
Not required (provide explanation):

After meeting the minimum on-site treatment requirements, additional treatment and/or offsite
credit purchases, if needed, is provided by:

Additional SCMs
Nutrient Offset Payment to the North Carolina Ecosystem Enhancement Program
Nutrient Offset Payment to an Approved Nutrient Bank

The project site is located in an area subject to a state-approved Total Maximum Daily Load

(TMDL) for bacteria. (As of December 2019, only Northeast Creek has a TMDL for bacteria and
Third Fork Creek has a TMDL for turbidity).

SCMs rated as medium or high for bacterial removal are provided (indicate number of each type
of SCM):

____ Bioretention Area __ Stormwater Wetlands

____ Wet Detention Basin ____ Sand Filter

____ Level Spreader w/ Vegetative Filter Strip _ Restored Riparian Buffer

_____ Dry Extended Detention Basin __ Permeable Pavement

_____ Other (specify)
_____Notrequired (provide explanation):

D. WATERSHED PROTECTION OVERLAY REQUIREMENTS
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Initials

85% Total Suspended Solids (TSS) removal is required for this project, and 100% of the
impervious area will be treated by an SCM. Note: Not all of the SCMs listed below provide 85%
TSS removal as a stand-alone SCM and must be used in series with other SCMs to achieve the
minimum TSS removal of 85%.
SCM for TSS removal are provided (indicate number of each type of SCM):

Level Spreader w/ Vegetative Filter Strip Stormwater Wetland

Wet Detention Basin Sand Filter Bioretention Grassed Swale

Restored Riparian Buffer Dry Extended Detention Basin

Permeable Pavement Green Roof

Disconnected Impervious Surface Rainwater Harvesting System

Proprietary Systems or Other

Not required (provide explanation):

E. ELECTRONIC FILE SUBMITTAL

Initials

Electronic submittal requirements including the following submittals in accordance with
Development Service Center protocols:

_____Sealed SIA: entire document including narrative, data, calculations, pre- and post-
development drainage area maps, pre- and post-development land use area maps that
correspond to the categories used in the JFLSAT/SNAP Tool, and all appendices (pdf
format)

____Jordan/Falls Lake Stormwater Accounting Tool or North Carolina Stormwater Nitrogen and
Phosphorus Tool (Excel format)

Nutrient Reporting Form (Excel format)
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Department of Public Works
101 City Hall Plaza | Durham, NC 27701

CITY OF DURHAVSTORMWATER SERVICES FINAL PLAT SUBMITTAL CHECKLIST
*:3;‘
919.560.4326 | F 919.560.4316

CITY OF www.durhamnc.gov
DURHAM

PROJECT INFORMATION

Project Name:

Phase: Planning Case Number:

Previous Project Name(s):

PIN(s):
Contact Person: Phone:
Company: Fax:

Email Address:

INSTRUCTIONS

For each review submittal, including re-submittals, the submittal checklist shall be submitted with the final
plat. Partial submittals will result in notification of an incomplete submittal with no review performed.
The following is a list of standard final plat requirements that are reviewed by Stormwater Services. This list
is intended to give general guidelines only and is not to be considered all-inclusive. Depending upon the
development, additional items may be required.

Initial in the space provided to indicate the following submittal requirements have been met and supporting
documentation is attached.

City of Durham Reference Guide for Developnizo2210-31 Page?8


http://www.durhamnc.gov/

FINAL PLAT CHECKLIST

Initials

All stormwater control measure(s) (SCM[s]) are delineated and labeled as shown on the
approved construction drawings or as constructed. A note may be added to reference the
source of the SCM delineation when not constructed and taken from approved construction
drawings.

All SCM access and maintenance easements are shown on the final plat exactly as
prescribed on the approved construction drawings.

The easement note per the Standard Notes section of the Reference Guide for Development
has been added to the final plat for the SCM access and maintenance easement(s).

The restrictive covenants note per the Standard Notes section of the Reference Guide for
Development has been added to the final plat for developments with SCMs to ensure
responsibilities of HOA members are clearly acknowledged.

The effective and/or future Federal Emergency Management Agency (FEMA) 100-year
floodplain, with base flood elevations (if applicable), is shown on the final plat. The effective
FEMA National Flood Insurance Program Flood Insurance Rate map number, map date, and
flood zones are indicated on the final plat. [Note that the map number, map date, and flood
zones shall be indicated on the final plat even if floodplain is not present on the property.]

The maximum impervious surface area per lot when located in a Watershed Protection
Overlay, as was approved on the site plan and in the stormwater impact analysis.

—  Tops of banks for the streams are shown on the final plat. [Contact the North Carolina
Department of Environment and Natural Resources for stream identifications in the Neuse
River Basin (Falls and Lower Neuse Basin). Stream determinations in the Jordan Basin shall
be submittedpert he Letter to I ndustry found on St
at LTI (25August2011) - New Stream Buffer Requirements.

All Watershed Protection Overlay, Neuse River Basin, Jordan Basin, and City riparian buffers,
measured from the tops of the stream banks, are shown on the final plat.

The 10-foot no build setback, measured from all riparian buffers, is shown on the final plat.

The riparian buffer standard note per the Durham City-County Planning Department has been
added to the final plat.

For residential subdivisions: the SCM(s) serving any part of the platted property has been as-
built, certified, and completion certificate(s) issued or an SCM construction security for 125%
of the approved e nainpletoa coétsstincate has beenupmvided n

Note: In accordance with the Planning Unified Development Ordinance, Stormwater Services reviews final
plats for a specific site after the construction drawings for that site have been approved by the City. As such,
Stormwater Services does not review final plats that are only for right-of-way dedication and will have no
comments on these types of final plats.
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A. Contact Information

The Department of Transportationb6s Devel opment Review C
can be reached at (919) 560-4366 and fax number (919) 560-4561. Correspondence can be sent to:

Department of Transportation
101 City Hall Plaza Durham, NC 27701

BCNF YVALRNIFIGAZ2Y 5S@St2LISYl wSOASSH
1. Rezonings, Site Plans, and Preliminary Plats

The Department of Transportation is tasked with reviewing rezoning, site plans and preliminary plats as
these items relate to:

1 Proposed public rights-of-way

Cross-sections on proposed/existing roads

1 Preserving the most current Durham area Transportation(s) Plan (possible right-of way dedication
and/or upgrade of the existing infrastructure)

Preserving the Bicycle Plan

Placement of sidewalk

Sight distance triangles

Vehicular and pedestrian accesses

Site traffic analyses (if necessary)

Interconnectivity of developments and points of access

=
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2. Final Plats
The Department of Transportation is tasked with reviewing final plats as they relate to:

1 Proper public rights-of-way or private accesses (easements)
1 Conforming to street naming convention for signage

C. Submittal Requirements

The Department of Transportation submittal checklists contain the minimum requirements for Planning
submittals. These checklists shall be used as a guide prior to submitting any Site Plan, Preliminary Plat, or
Final Plat. The Site Plan and Preliminary Plat Submittal Checklist and the Final Plat Submittal Checklist are
not required to be submitted with the plans. The checklists are located online and below.
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Department of Transportation
101 City Hall Plaza | Durham, NC 27701

CITY OF DURHAMIRANSPORTATION SITE PLAN AND PRELIMINARY PLAT CHECKLIST
*‘:‘;:
919.560.4366 | F 919.560.4561

CITY OF www.durhamnc.gov
DURHAM

The following is a list of site plan and preliminary plat requirements from the Department of Transportation.
This list is intended to give general guidelines only and is not to be considered all-inclusive.

1. Access Points

a) 90 or less units T one public street access

b) More than 90 units i 2 public street accesses

c) Add a note on the plan regarding the limit of units before another access street is built
d) Access points needed for connectivity

2. Usability of Access Point

a) Sight distances (horizontal and vertical alignments and obstructions)

b) Landscaping in right-of-way or interfering with sight distance (sight triangle)
c) Sight distance triangles for adjacent drives

d) Relationship to other streets and drives

e) Entrance type

f)  Turning radii (particularly fire access)

g) Turning lanes (left and right turns in and out)

3. Adjoining Property

a) Dedicated streets (are connections made or needed?)
b) Land locking (is access to adjoining property needed?)

4. Conformance with adopted plans

a) Impact of any proposed transportation improvements adjacent to or through the property (right-of-way
and construction)
b) Additional right-of-way needed on streets adjoining project

5. Street Design

a) Meets Table of Minimum Design Requirements for Public and Private Residential Streets

b) Sight Distance (vertical and horizontal curves, landscaping, signs etc.)

c) Street Lighting

d) Driveway spacing, width, location and distance from intersection

e) Correct street and right-of-way width T according to street type

f)  Provisions for on-street parking

g) Minimum centerline radius i as per design speed

h) Maximumcul-de.sac | ength = 8006

i)  Minimum cul-de-sac bulb radius

i)  Corner right-of-way radius or sight triangle needed

k) Accommodations for bicyclists (Durham Comprehensive Bicycle Transportation Plan)

[) Adequate right-of-way width to accommodate sidewalk and other proposed improvements. Is there a
dedication of right-of-way?
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Parking

Parking location and control (maneuvering away from entrances and intersections)
Parking stalls and aisle widths

Handicapped parking requirement and van accessibility

Bicycle parking (number, location, rack type)

Is a complex source permit required?

Miscellaneous

Dumpster location and access

Pedestrian access (internal and external sidewalks)

Stacking requirements

Internal site circulation

Transit accommodations (where applicable)

Off-site improvements needed (signals, street widening, turn lanes at intersections, etc.)
Traffic Impact Analysis required (peak hour generation > 150 trips)

Name and dimension cross-sections and right-of-way

General notes
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Department of Transportation
101 City Hall Plaza | Durham, NC 27701
919.560.4366 | F 919.560.4561

CITY OF DURHAMIRANSPORTATIGNWNALPLAT CHECKLIST
**;‘9‘

CITY OF www.durhamnc.gov
DURHAM

The following is a list of final plat requirements from the Department of Transportation. This list is intended
to give general guidelines only and is not to be considered all-inclusive.

1.
2.
3

Show required right-of-way and right-of-way dedication (from site plan)

Make sure that the plat does not create any land locked parcels

Make sure that the street names on the plat agree with the street naming convention of the City and
County of Durham

lllustrate required sight triangles
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Section 2: City of Durham Construction Drawing
Review and Construction Process

HOPM WSOPOASSE DNRdAzZLIQa w2t S Ay (KS

The following information is to provide a basic overview of the roles of the above divisions as they relate to
the construction drawing review process. All materials shall be submitted to the Development Services
Center (https://dsc.durhamnc.gov/234/2482/Construction-Drawings-submittal-
portal?activeLiveTab=widgets). Status inquires and correspondences associated with review comments can
be directed to the individual reviewer of each Division.

A. Engineering Division

The City of Durham Engineering Development Review is tasked with reviewing construction documents as
these items relate to the City of Durham public and private road standards, driveways, sidewalks, water
systems, fire protection systems, sanitary sewer systems, stormwater drainage and conveyance systems
and easements for these systems.

The Engineering Development Review Group is located on the 3rd floor of City Hall and can be contacted
by mail at the following address: Public Works Department Engineering Division 101 City Hall Plaza Suite
3100 Durham, NC 27701. The Engineering Development Review Group can be reached at (919) 560-4326
and fax number (919) 560-4316.

B. Stormwater Services Division

The City of Durham Stormwater Services Development Review Group is tasked with reviewing construction
drawing documents as these items relate to stormwater impact analyses/studies, compliance with approved
site plans/preliminary plats, design of stormwater quality and/or quantity facilities, coordination of stream
buffers and special flood hazards with Planning/Development Services, etc.

The Stormwater Services Development Review Group is located on the 3rd floor of City Hall and can be
contacted by mail at the following address: Public Works Department Stormwater Services Division 101
City Hall Plaza Suite 3100 Durham, NC 27701. The Stormwater Services Development Review Group can
be reached at (919) 560-4326 and fax number (919) 560-4316.

C.Department of Transportation

The City of Durham Department of Transportation Development Review Group is tasked with reviewing
construction documents as they pertain to traffic control devices, signs, pavement markings, lane widths,
design and traffic control of roundabouts and placement and design of traffic calming measures. The
Transportation Division can be contacted by mail at the following address: Department of Transportation,
City of Durham, 101 City Hall Plaza, 4th Floor, Transportation Division, Durham, North Carolina, 27701.
The contact phone number for questions is (919) 560-4366 and fax number is (919) 560-4561.
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D. Department of Water Management

The City of Durham Department of Water Management is tasked with reviewing construction documents for
lift stations. The Utility Engineering Division can be contacted by mail at the following address: 1600 Mist
Lake Drive, Durham, North Carolina, 27704. The contact phone number for questions is 919-560-4381.

Submit the Intent to Construct a Lift Station Package and Calculation Review Package prior to submitting
construction drawings for lift stations (as required in the City of Durham Lift Station Design Standards).

E. City-County Development Services Center

The City-County Development Services Center (https://dsc.durhamnc.gov/) is tasked with reviewing
construction documents as they pertain to floodplain and stream buffer intrusions. Development Services
Center can be contacted by mail at the following address: 101 City Hall Plaza Ground Floor Durham, NC
27701. The contact phone number for questions is 919-560-4137 and fax number 919-560-4144.

2.2 WhenAre Construction Drawings Reqeid?

This section is intended to notify the Engineer and the Developer of those plans that need to be submitted
for review and approval before construction can begin. Note: Construction plan approval process typically
begins after Zoning and Site Plan approval (may run concurrently with site plan review).

Construction drawings cané6t be applftiereésdnyquestidnebodt a val i d
the validity of the plan contact the City/County Planning Department.

Table 2.1: Improvements Requiring Construction Drawings

Type of Development Construction Plan Required Refer to Section

Commercial/lnstitutional/Educational Yes if any items are listed as 'Yes' in 2-9
Specific Improvements below
Multifamily Yes 2-9
Subdivision Yes 2-9
Specific Improvements | Construction Plan Required |
Water system
Service (lateral) No 3 (Building
Inspections)
Water main extension Yes 5
Fire line Yes 5
Backflow prevention (BFP outside Yes 6
building)
Hydrant Yes 5
Sanitary sewer system
40 service serving 1 No 3 (Building
Inspections)
40 service serving 2 Yes 7
60 servi ce tlhbaldingser v|No 3 (Building
(lateral) Inspections)
Mai n extensions (pi p Yes 7
Outfalls Yes 7
Pump stations/forcemains Yes 7
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Industrial Yes Water Management
Storm Drainage

Pipesor conveyance odr |Yes 8

larger

Stormwater Control Measure Yes 8-8.6
Streets (public or private)

New streets or private access Yes 9

Turn lanes or road widenings Yes 9
Driveways

Commercial with approved site plan No, right of way permit required 3

Commercial when site plan not required | Yes, right of way permit required 3

Single-family and townhome with No, right of way permit required 3
approved

site plan

Single-family and townhome when site | Yes, right of way permit required 3

Plan not required
Sidewalk and curb ramps

with approved site plan No, right of way permit required 11

when site plan not required Yes 11

2.3 Construction Drawing Approval Process

This section is intended to aid in the process of construction drawings submittal.

A. Before Submitting Construction Drawings

1 If a site plan is required, obtain site plan approval prior to the construction drawing review or submit
construction drawings concurrently with the site plan review (preferably after one review of the site
pl an has been completed). Construction drawings can
Be aware that some site plans may have expiration dates. If there are any questions, contact the
City/County Planning Department at (919) 560-4137.

1 Some projects require additional approvals that are beyond local authority (for example: erosion
control permits, wetland permits, etc.). The City of Durham Engineering Division requires that all
appropriate agencies be contacted and approvals for the plans shall be obtained. Even if the
Engineering Division does not ask for proof of approvals, it does not relieve the applicant from
obtaining them.

1 If water and/or sanitary sewer lines (mains and/or services) are extended outside the City Limits, an
Extension Agreement Application and Annexation Petition Package shall be submitted to the
City/County Planning Department (this is typically done at rezoning or prior to site plan review). The
Extension Agreement shall be approved by the City Council prior to approval of the Construction
Drawings. If the site is located within the City Limits the Engineering Division may require an
Extension Agreement Application to be submitted. The request for the Extension Agreement
Application is typically done during rezoning or site plan review, but if these are not required for the
project, the Extension Agreement Application may be requested during construction drawing review.

1 Developers shall engage the services of a Professional Engineer registered in the State of North
Carolina (NCPE) to prepare, sign and seal plans and specifications for the construction of all
streets, water, sanitary sewer and applicable storm drainage systems and structures (Developers
may also engage the services of a registered Professional Land Surveyor or Landscape Architect
registered in the State of North Carolina to prepare, sign, seal plans and specifications for the
construction of streets and applicable storm drainage systems and structures). For more detailed
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requirements of these construction plans see also the Sections 2.3, Construction Phase, through
Section 11.0, Standard Notes.

9 Sanitary sewer pump stations for projects will require coordination with the Department of Water
Management prior to submittal of site plan and/or construction drawings. This is to determine if the
station is feasible and to determine the design parameters that apply.

B. Constructon Drawing Submittal Requirements

The consultant shall prepare constructions drawings in accordance with the approved site plan and the City
of Durham Reference Guide for Development. The construction drawings shall be submitted to the
Development Services Center through their online submittal portal
(https://dsc.durhamnc.gov/234/2482/Construction-Drawings-submittal-portal?activeLive Tab=widgets).

The consultant shall complete the City of Durham Construction Drawing Submittal Checklist. The consultant
shall mark on the checklist all the appropriate Review Groups that are required to review the construction
drawings (see Section 2.1 above).

Engineering Division

Stormwater Services Division

Department of Transportation

Department of Water Management
City-County Development Services Center

=A =4 =8 -8 -4

Not all construction drawings need to be reviewed by all the Review Groups. The consultant shall include all
required items listed on the checklist for the relevant Review Groups with the construction drawings.

All submittals will be reviewed for completeness (triage process) by the end of the second business day
after receipt. The submittal is considered incomplete if any of the required items from the submittal checklist
are missing. The review process will not start until all required items are received. Email
triage@durhamnc.gov if you have questions about the triage process.

C. Constructon Plan Approval Process

All complete construction drawing submittals will be assigned to the appropriate Review Groups for review.
The typical time line for review of construction drawings is approximately 10 business days from the day the
construction drawings have successfully been triaged.

When the reviews are completed the contact person listed in the submittal checklist will be notified that
redlined plans and reports are available for download in the online portal.

Revise the construction drawings and reports per the Review Groups comments. Provide responses to
construction drawing comments directly on the redlined plans or in letter format. Complete a new City of
Durham Construction Drawing Submittal Checklist and resubmit the construction drawings and all required
items through the online portal. The submittal will be triaged again. A typical construction drawing submittal
may have 3 to 4 review cycles.

When plans have completed the last review cycle and there are no further comments from any of the
Review Groups, the consultant will be instructed to provide all stormwater fees, surety and maintenance
agreements if applicable (see note below) and to submit original drawings (reproducibles) for signatures and
approval (see sample of stamp at the end of this section).
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Note: Permit fee, surety and executed maintenance agreements for stormwater quality and/or quantity best
management practices are required per the Stormwater Services Division. No plans will be allowed to
proceed with construction until all of these items are completed.

Figure 2.1: Approval Stamp to be Provided on all of the Construction Drawing Sheets

City of Durham

Approved
ENGINEERING DATE
STORMWATER DATE
TRANSPORTATION DATE
WATER MANAGEMENT DATE
FLOODPLAIN DATE

2.4 Construction Drawing Checklist

A registered Professional Engineer with the State of North Carolina shall prepare the plans (signed and
sealed) for improvements to the water mains, sanitary sewer lines, street improvements and storm drainage
systems and structures (see also Sections 2.5, Construction Drawing Profile Checklist, 5.0, Water
Supply/Distribution, 7.0, Sanitary Sewer System, 8.0, Stormwater Conveyance Systems, 8.1, Stormwater
Impact Analysis, 8.2, Supplemental Stormwater Development Requirements, 8.3, Stormwater Control
Measures, and 8.4, Stormwater SCM Design Summaries, and 9.0, Streets. A registered Professional Land
Surveyor or Landscape Architect with the State of North Carolina may also be used to prepare street
improvements and storm drainage systems and structures. The following is intended as a guide in the
preparation and submitting of plans for public and private improvements for water lines, sanitary sewer lines,
street construction and storm drainage systems and structure improvements.

The City Engineering Division's position is one of review and not of detailed checking. Plans found deficient
will result in the rejection of the plans and could delay the entire approval process. Note that plan and
profile shall be shown on the same sheet and shall be shown in the same direction.

A. General Information (for all Improvements)

____ Sheet size to be only 24-inch by 36-inch.

____Plan and profile sheets are required (see also Section 2.5, Construction Drawing Profile Checklist).
____North arrow.

__ Parcel Identification Number (PIN) written in the upper right corner.

A clear vicinity map (shown on the cover sheet or in the upper right corner) clearly showing location of
site with respect to existing streets.

____ Site map (showing overall limits of improvements on the coversheet or in the upper right corner).
____Bench mark shown and described on each plan and profile page. All elevations to be true and not

assumed.

Cover sheet with all consultants and developers, telephone number, address and email address,
project name (any former names), Planning Depa
of approval.

All consultant seals and signatures.
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Does tree protection fence exactly match the site plan tree protection fence? (If not, contact the
Planning Department as a revised site plan may be necessary).

____ Title block with street or project title, numeric and graphic scale, original date, revision date(s), drawing
number, checked by, drawn by all in the lower right hand corner (see typical plan and profile drawing

at the end of this section).

__Approval stamp provided on the construction drawings by the design professional (see Section 13.0,

Forms, for the Public Works Department stamp) on right side of sheet.
___ Note indicating that:
City of Durham standards and specifications are to be used.
____ Clearing limits shown.
Note: If the clearing limits are different than what was approved on the site plan, the revised site

plan

shall be signed off by the Planning Department prior to approval of the construction drawings. This
could require that the plan go through the entire Planning Department development review cycle.

___ Adjacent owner(s) showing:

_____Names (optional).

__ Property lines.

____Addresses (optional).

____ Tax map numbers.

____Parcel Identification numbers.

____ Right-of-Way widths.

__ Existing and proposed with dimensions.

____ Easements, existing and proposed with dimensions.

____ Reference of plat book and page for dedication of additional right-of-way (if available).
__ Existing iron pins from location survey (optional).

____Ifona NCDOT road:

____ Reference state road number and street name.

____Reference centerline intersection distance to nearest state road cross street.
__ Beginning and ending stations, including matchline stations for multiple sheets.
____Easement Notes (see also section on Section 11.0, Standard Notes).

____ Legend for drawing symbols.
__ Drawing symbols to be proportionate.

Existing paved roads are to be bored for water and sanitary sewer crossings. Show /label and
dimension encasement pipe, carrier pipe, and bore pit (at least 30 feet long).

____ Show all guardrails (include detail). Use standard NCDOT guardrail.

__ Provide standard utility crossing note on the overall utility plan (See Section 11.0, Standard Notes).

Phasing of the project shall match phasing shown in approved site plan. Provide water valve,
manhole, and temporary turn-around at all phase lines.

B. Water Mains

__ Existing/proposed water lines shown (sizes, material, and if public or private) and labeled.
____ Dimension and show proposed water main from centerline or right-of-way.

____ Proposed water services installed at right angle to street.

____Label size of all proposed tees, bends, and blow-off assemblies.
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C. Sanitary Sewer Mains

Existing/proposed sanitary sewer lines shown (sizes, material, and if public, County, or private) and
labeled.

Show angle alignment on outfalls.

Dimension proposed manhole from centerline.

Station manholes from left to right.

For outfalls orient the layout so that the lowest elevation manhole is on the left.
Manholes: station and label.

Existing manholes with proposed sanitary sewer connections show the following note: Core drill and
install flexible rubber boot.

Label the manholes as a drop connection or doghouse as appropriate.
Show manhole rims 2-feet above 100-year floodplain elevation (existing or created).
All manholes not in street right-of-way to be 3-feet above finished grade.

Show stub-out or knock out for future sewer. Stub outs require a minimum sanitary sewer line length
of 5-feet (and cap) from the manhole for future sanitary sewer or as directed by the City Engineering
Division.

Lateral cleanouts shall be located at the easement or right-of-way line.

4-inch lines should tie into the sanitary sewer main with a tap (avoid the manhole) except at cul-de-
sacs or as approved by the City Engineering Division.

6-inch lines and larger must tie into a manhole.

Show sanitary sewer services installed at right angles to the street/sanitary sewer easement for all lots
and buildings.

Dumpster pads for food service establishments and all establishments utilizing a compactor shall have
a drain connected to the sanitary sewer with a grease trap. Only the runoff from the dumpster pad
shall be directed to the dumpster drain.

No storm structures or conveyance systems are shown in sanitary sewer easements except as
crossing at 90 degrees.

Minimum sanitary sewer easement width for sanitary sewer mains is 30-feet and 5-feet building
setback. No combined easements are allowed. Overlapping easements are allowed, so long as any
structures or conveyance systems are located outside of the sanitary sewer easement and all
easements are labeled separately.

Anti-floatation calculations for manholes where high groundwater conditions are anticipated.

D. Storm Drainage

An overall grading and drainage plan provided showing existing and proposed grading.

Storm drainage calculations with hydraulic grade lines, gutter spread, culvert, flume, overland-relief,
and scour velocity and supporting documentation (does not need to be on drawings). See also
Section 8.0, Stormwater Design Criteria.

Signed and sealed by a registered Professional Engineer if system intercepts stormwater from public
streets or offsite drainage.

Show all on-site and adjacent storm drainage facilities.

Existing drainage shown and labeled including pipes, culverts, manholes, catch basins, ditches,
headwalls, endwalls, etc. and appropriate sizes and inverts.

Proposed drainage system shown and labeled (hnumbered) on overall grading and drainage plan.
Proposed storm drainage table showing sizes, inverts, grades, lengths, rims, materials, etc.
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____Outlet and inlet protection (type, size/dimensions, material, etc.).

____ Channel detail with size, typical section, lining, etc. (on the construction drawing).
_____Show and label all storm drainage easements.

____ Floodplain data (fringe line, elevation, floodway, and FEMA panel number).

____ Delineated wetlands.

__ Existing bodies of water (lakes, streams, creeks, etc.) with stream buffers and note (see Section 11.0,
Standard Notes).

Show erosion control sediment basin locations. Basins not to be located on or cause stormwater to be
retained on sanitary sewer easement or public right-of-way.

____For public streets with 24-inch pipe or larger include a 4-feet high PVC coated dark green chain link
fence at the right-of-way. Length shall be extended to end of fill section as it intersects existing grade.

Flared end sections or headwalls are required at beginning and end of all stormwater pipes.

Headwalls and endwalls or flared end sections are required on all pipes, however Stormwater
Services reserves the right to require headwalls and endwalls instead of flared end sections or vice
versa.

____ Minimum stormwater easement width shall be determined per guidelines (Section 8.0, Stormwater
Design Criteria). Show 2-feet setback from stormwater easement. No combined easements are
allowed. Overlapping easements are allowed, as long as any structures for other utilities are located
outside of the stormwater easement and all easements are labeled separately.

Overland relief shall be provided for all stormwater pipe systems, inlets, and culverts such that no
building or habitable structure will be flooded or have water impounded against it during the 100-year
storm event.

E. Streets (Refer to Section 9.0 for Acceptable Street Types)

____ Provide all street centerline bearings and distances. Provide all centerline radii and length of curves.
____ Provide a typical cross section with pavement thickness.
____ Street names and State road numbers if applicable.
Existing pavement width (show shaded) dimensioned to back of curb (BOC).
___ Curve data with super elevation, runoff data and design speed.

Residential streets are designed without superelevation. If superelevation is desired or needed,
submit a sketch to City Engineering indicating why this is needed.

Existing and proposed centerlines (if different or new streets are proposed), curb and gutter, edge of
pavement, driveways (with widths and material type), sidewalks, handicap ramps, etc. (All center line
information shall contain bearing and distance as well as all horizontal curve information).

__Roll curb shall transition to standard curb at all radii, catch basins, fire hydrants, and as directed by the
Engineering inspector during construction.

____ Stations along centerline and at special features (point of tangent, point of curve, catch basins,
centerline point of intersection, low/high point, etc.).

____ Taper and lane storage lengths shown. Calculations of lengths to be placed directly on drawings.
____ Obstructions labeled.

___ Posted speed limits for widening of existing streets.

__ Design speed of new streets.

____Utilities identified and labeled.

____ Trees and shrubs shown and labeled to remain and those to be removed.

____ Street intersection turnouts with radii.

____ Proposed elevations and grades around cul-de-sac and street intersection radii.

City of Durham Reference Guide for Developnizo2210-31 Pagedl



____ Street width (back of curb), right-of-way width and all street intersection radii.
___Signing and Pavement Markings Sheet (when necessary, see Section 10.0, Transportation).

____Atall road stubs to adjacent properties where required by the Public Works Department, the
consultant shall provide all requested future street profiles for review and approval.

2.5 Construction Drawing Profiles Checklist

Profile drawings are required when:

1 Waterline main extensions in existing or new streets

91 Private water lines where they cross sanitary sewer lines (a cross-section is acceptable or
dimension if crossing is on the plan view)

1 Sanitary sewer main extensions

1 Public and private streets

A registered Professional Engineer with the State of North Carolina shall prepare the plans (signed and

sealed) for improvements to the water mains, sewer mains, street improvements and storm drainage

systems and structures. A registered Professional Land Surveyor or Landscape Architect with the State of

North Carolina may also be used to prepare street improvements and storm drainage systems and

structures (see also Sections 2.4, Construction Drawing Plan Checklist, 5.0, Water Supply/Distribution, 7.0,

Sanitary Sewer System, 8.0, Stormwater Conveyance Systems, 8.1, Stormwater Impact Analysis, 8.2,

Supplemental Stormwater Development Requirements, 8.3, Stormwater Control Measures, and 8.4,

Stormwater SCM Design Summaries, and 9.0, Streets). The following is intended as a guide in the

preparation and submitting of plans for improvements for water lines, sewer lines, street construction and

storm drainage system and structures. The City Engineering Division's position is one of review and not of

detailed checking. Plans found deficient will result in the rejection of the plans and could delay the entire

approval process.

A. General

__Plan view, required for all profile drawings (see Section 2.4, Construction Drawing Plan Checklist).

____The plan view is to be at the top and the profile view is to be at the bottom of the sheet (see plan
profile sheet at the end of this section for general layout and configuration). Note that plan and profile
must be shown on the same sheet and must be shown in the same direction.

____ Forall improvements:
____ Sheet size to be 24-inch by 36-inch.

____The scale shall be: 1-inch = 40-feet horizontally and 1-inch = 4-feet vertically. Show the scale both
numerically and graphically.

Bench mark shown and described on each plan and profile page. All elevations to be true and not
assumed.

____Elevations shall be labeled in 10-foot intervals on the heavy lines (Ex. 360, 370).

____Existing centerline profile shall be extended adequately to design future extensions (300-feet
preferred).

Existing paved roads are to be bored for water and sanitary sewer crossings. Show/label and
dimension encasement pipe and carrier pipe and vertical clearance to other pipes crossed.

___All labels shall be legible and horizontal or vertical. The bottom of all labels shall face toward the
bottom of the sheet or the right side of the sheet, whichever is applicable.
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B. Water Mains

____ Existing water lines shown with size and type.

__ Proposed water lines shown with size and type.

____ Show minimum cover for proposed underground utilities (3-feet minimum or as required by the
Engineering Division).

____Waterlines above sewer lines.

____Show minimum clearance between utilities:
____18-inches vertical above sanitary sewer lines or 10-feet horizontal from sanitary sewer line.
__12-inches from storm drainage lines.

Waterlines below sanitary sewer lines (sanitary lines shall be ductile iron for 10-feet on either side of
crossing).

C. Sanitary Sewer Mains

__ Existing sanitary sewer lines shown with size and type.
__ Proposed sanitary sewer lines shown with size and type.
___ Show sanitary sewer grades, inverts at manholes, lengths, rims, etc.
____Show intersecting inverts and label invert elevations.
____Show centerline of intersecting streets with stations.
____ Check grades and inverts for accuracy.
____ Show minimum clearance between utilities:
____18-inches vertical below waterlines or 10-feet horizontal from waterlines.
__18-inches from storm drainage lines.
____Indicate 100-year flood elevation (reference FEMA panel #, date).
____Show manhole rims 2-feet above 100-year floodplain elevation (existing or created).
____All manholes not in street right-of-way to be 3-feet above finished grade.

____Add shading to all ductile iron pipe sanitary sewer lines in profiles to distinguish DIP material from PVC
material.

__ DI'P used as force mains to be Iined with AProt

D. Storm Drainage

Submit drainage calculations (see Section 8.0, Stormwater Design Criteria, for required drainage
calculations).

____ Show existing drainage to remain with inverts, size, etc.
____Show proposed drainage with inverts, grades, size, length, etc.

Maintain a minimum of 1% grade on storm drainage pipes. Further calculations will be required for
grades less than 1%, but only with Stormwater Services Approval.

____Easements required when pipe or channel collects stormwater from a public right-of-way. Easement
width to be determined Section 8.0, Stormwater Design Criteria). See Section 11.0, Standard Notes,
for storm easement note.
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E. Street Design

____Typical section of proposed street if not already shown on plan (refer to Section 9.0, Streets, for
acceptable street types).

__ Existing and proposed centerline profile.
___ Existing top of curb profile.

__ Proposed centerline vertical curve information (VPI, VPC, VPT, Elevation, L, DS based on AASHTO
and K value). Show TOC elevations at locations not covered by centerline vertical curve information.

____ Proposed grade lines with percent grade shown.

____Maintain a minimum of 0.7% grade.

__ Existing elevations shown along centerline, right right-of-way and left right-of-way.
____Prdfile shall be projected straight down from plan view whenever possible.

____Show street intersection turnouts in the profile with elevations given at PC, 1/4, 1/2, 3/4, PT.

____Atall road stubs to adjacent properties where required by the Public Works Department, the consultant
shall provide all requested future street profiles for review and approval.

City of Durham Reference Guide for Developnizo2210-31 Paged4



Paged5

H

e
e
W
I

o
wur

Figure 2.2: TypicdPlan and Profile Sheet

E3 oo

Eh
e

14044 ¥ NV 1d
i
1
E
-l
1
|
B
|
L]

wenmame
o
e
AT
AP LD SAHTM 1R
WG 40 A1

sannRg Bunasubug

wawpndag
SHIOM 1 qnd

ERBIR: O RNTE

ot [1atvisesos | reiie

=
e
Twesn | wroos v
s o | i s
N H= N0 wopvAT | e
A - WAVD NHYWIINIY

City of Durham Reference Guide for Developnizo2210-31




2.6 Construction Permitting

After construction plans are approved and signed by all applicable Review Groups, the applicant will receive
signed originals/reproducibles and a City of Durham Letter of Transmittal. The Letter of Transmittal will
indicate required permits, the number of copies of the approved construction drawings to be submitted to
Engineering Services, and permit fees.

All projects with approved construction drawings are required to submit the following to Engineering
Services at the 3 floor of City Hall or online before the start of construction:

1. Project Information sheet with 4 copies (entire sets) of approved construction drawings

2. Email or load to Box.com with the project name and planning case number the following files:

1 Combined (one single PDF) file of scans (200 dpi, grayscale) of all sheets of the Approved
Construction Drawings

1 Searchable PDF files (hard copy-only documents, such as the sealed cover sheet and older
reports/drawings, may be scanned and included in the PDF, but ensure the rest of the file is
searchable):

(0]
(0]
(0]

(o]

(o]

Fire flow report

Storm drainage conveyance and HGL report

Sealed Stormwater Impact Analysis and Stormwater Control Measure (SCM) design

calculations

Soil sampling report (e.g., for seasonal high water table assessment, soil permeability

assessment)

Geotechnical reports

Engineer6s Cost SEM.ti mate for each

Excel files for nutrient loading spreadsheets, if revised from site plan

A Stormwater Nitrogen and Phosphorus (SNAP) Tool Excel files for projects in the Falls
Lake drainage basin, or

A Jordan/Falls Lake Stormwater Accounting Tool Excel files for projects in the Neuse
River Basin below Falls Lake

SCM Design Summaries in electronic format (not as a scan or non-fillable pdf)

SCM drainage area polygon in one of the following file formats: AutoCAD DWG/DXF,

Microstation DGN, or ESRI ShapeFile. Files should be georeferenced to the North Carolina

State Plane (NAD83) coordinate system in the units of US Survey Feet. SCM drainage area

polygon to a single CAD layer named: SCM_AREAPOLY.

Text document listing committed elements from the development plan and/or site plan

Additional items will be listed in the Letter of Transmittal.
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*
*:**

CITY OF
DURHAM

From:

CITY OF DURHAMETTER OF TRANSMITTAL CONSTRUCTION BRAWING

Department of Public Works
101 City Hall Plaza | Durham, NC 27701
919.560.4326 | F 919.560.4316

Date:

www.durhamnc.gov

Contact Person: Company Name:

Project Name:

INSTRUCTIONS

We are returning to you the original reproducible plans for the above mentioned project. These plans have
been approved and signed by the City of Durham Public Works Department. Complete the items marked
below. Allow a minimum of two weeks after submittal for the processing of any items listed below.
Complete the Project Information sheet and submit with 4 sets of plans to Engineering

Services at the 3" floor of City Hall. Applicable Engineering inspection and frontage fees will

be invoiced and are to be paid before starting construction.

Email or load to Box.com with the project name and planning case nhumber the following:

X
X

1

Combined (one single PDF) file of scans (200 dpi, grayscale) of all sheets of the Approved
Construction Drawings,

Searchable PDF files (hard copy-only documents, such as the sealed cover sheet and
older reports/drawings, may be scanned and included in the PDF, but ensure the rest of
the file is searchable):

o All pages of all approved calculations, as applicable, including:

A Fire flow report
A Storm drainage conveyance and HGL report
A Sealed Stormwater Impact Analysis

o0 Supplemental reports, as applicable, used in the designing of SCMs, such as:

A Soil sampling report (e.g., for seasonal high water table assessment, soil
permeability assessment)

A Geotechnical reports (e.g., for investigations for SCM design)

A Engineerds Cost Estimate for each SCM

Excel files for nutrient loading spreadsheets, if revised from site plan

o0 Stormwater Nitrogen and Phosphorus (SNAP) Tool Excel files for projects in the Falls
Lake drainage basin, or

o Jordan/Falls Lake Stormwater Accounting Tool Excel files for projects in the Neuse
River Basin below Falls Lake

SCM Design Summaries in electronic format (not as a scan or non-fillable pdf)

The following specifications should be adhered to in the submittal for polygons associated
with the SCM drainage areas:

0 Submit the SCM drainage area polygon on a CD-ROM and in one of the following file
formats: AutoCAD DWG/DXF, Microstation DGN, or ESRI ShapeFile.

o Files should be georeferenced to the North Carolina State Plane (NAD83) coordinate
system in the units of US Survey Feet.

o Isolate the SCM drainage area polygon to a single CAD layer named:
SCM_AREAPOLY. (All ancillary layers can be included in this layer of the file, but are
not required.)
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1 Text document listing committed elements from the development plan and/or site plan.

After payment of Engineering inspection and frontage fees, contact City of Durham
Engineering Inspections to schedule a pre-construction meeting (click request form at
http://durhamnc.gov/667/Engineering-Inspections or email pwenginspections@durhamnc.gov).
Send the request form or email 48 hours prior to the desired time. The contractor must have
the latest edition of permitted drawings at this meeting.

At completion of project, prior to issuance of any certificates of occupancy or compliance,
submit 3 sets of as-built drawings, showing inverts of all manholes and inlets, line sizes and
slopes and the location of all meters, fire hydrants, valves, clean-outs, storm drainage, SCMs,
etc. Engineering or Stormwater Services inspections may have other items required for as-
builts. See Section 4.0, As-built Drawings and Section 8.6, As-built Certification Requirements
for SCMs in the City of Durham of Reference Guide for Development.

Complete a City of Durham Gravity Sanitary Sewer Extension Permit Application and submit 2
sets of plans and a $450 check made payable to City of Durham to Engineering Services at
the 3rd floor of City Hall. If applicable, submit separate co-applications for public sanitary
sewer and private sanitary sewer. Approved sanitary sewer permits are required before
starting sanitary sewer construction.

Complete the NCDENR application, listing the City of Durham as applicant and submit with 1

set of plans and a $480 check made payable to NCDENR to Engineering Services at the 3rd

floor of City Hall. Approved sanitary sewer permits are required before starting sanitary sewer
construction (County drainage basin, inside city limits, Public).

Complete the NCDENR application, listing the Developer as applicant and submit with 1 set of
plans and a $480 check made payable to NCDENR to Engineering Services at the 3rd floor of
City Hall. Approved sanitary sewer permits are required before starting sanitary sewer
construction (County drainage basin, inside city limits, Private).

The project is within the County jurisdiction. Obtain a sanitary sewer permit from NCDENR
and coordinate with Durham County (919) 560-0735 to obtain acceptance letter. Approved
sanitary sewer permits are required before starting sanitary sewer construction.

This project contains a pump station and force main. Complete the NCDENR application,
listing City of Durham/Developer (Public/Private) as applicant, and submit with 2 sets of plans
and a $480 check made payable to NCDENR to Engineering Services at the 3rd floor of City
Hall. Approved pump station permits are required before starting construction.

Complete a City of Durham Water Extension Permit Application and submit 2 sets of plans
and $450 check made payable to City of Durham to Engineering Services at the 3rd floor of
City Hall. If applicable, submit separate co-applications for public waterlines and private
waterlines. Approved water permits are required before starting water main construction.

Submit 1 copy of plans showing signage and pavement markings and/or pedestrian and
vehicular traffic control plans.
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Submit to Engineering Services at the 3™ floor of City Hall 1 folded set of the sheet(s) that

have the sanitary sewer and/or water main improvements shown, within NCDOT right-of-way,
for an encroachment agreement. Submit 1 originalo f N CD OT 6 -party)) tormBwith( ti3e
owner 6s signature as t he entragreempents argrequirddbBf@a e
working within NCDOT right-of-way.

p]

p>!

Stormwater control facility(ies) (SCM(s)) are required for this project.

1 If acommercial project, provide the required permit fee(s), surety(ies)/Stormwater
Replacement Fund Payment and executed Stormwater Facility Agreement and Covenant
document(s), if applicable. These required items are to be provided prior to issuance of
any water or sanitary sewer permits or prior to construction of any improvements.

1 If the project is residential and requires an HOA, provide the required permit fee(s),
Stormwater Replacement Fund Payment, 125% financial guarantee (construction
security) and executed Stormwater Facility Agreement and Covenant document(s), if
applicable. A copy of the HOA Declaration of Covenants, Conditions and Restrictions
(CC&Rs) must be emailed to StormwaterBMPs@durhamnc.gov for review. These
required items are to be provided prior to approval of the final plat or prior to the release
of building permits.

1 Email Rhonda Spivey (rhonda.spivey@durhamnc.gov) for more details.

p>]

Stormwater control facility(ies) (SCM(s)) are required for this project. Schedule a pre-
construction meeting with the Stormwater Development Review section prior to commencing
work on any Stormwater Control Measure (SCM). If the SCM will be constructed initially as a
Sedimentation and Erosion Control (S&EC) device, to be converted to a permanent SCM at a
later time, the pre-construction meeting should be scheduled prior to construction of the S&EC
device. Email Travis Marion at travis.marion@durhamnc.gov to schedule the required
meeting a minimum of three business days prior to the desired meeting date.

p]

Backflow Preventer/s are required on this project. Owner/developer must obtain a Backflow
Preventer Permit before applying for the water meter. Contact the Cross-Connection Control
office at 919-560-4194 (http://durhamnc.gov/952/Cross-Connection-Control) to obtain
additional information, installation requirements, and fees.

Other items are as follows:

p>!

Other permits may be required for this project (erosion control, NCDOT driveway, etc.). These permits and

the items listed above must be obtained/complied with before starting construction or the project may be

stopped during construction until these items have been addressed. Downloadable forms can be found for

most of the above referenced itemsontheCi t y of Dur ham Public Works Depart me
(http://durhamnc.gov/985/Forms-Applications).

City of Durham Reference Guide for Developnizo2210-31 Paged9


mailto:rhonda.spivey@durhamnc.gov
http://durhamnc.gov/952/Cross-Connection-Control
http://durhamnc.gov/985/Forms-Applications

The applicant is required to submit the required number of permit forms, fees and approved, signed
construction documents copies to the City of Durham Engineering Division and/or the State of North
Carolina as directed by the Letter of Transmittal. The City will review the permit applications for accuracy
and compliance with all requirements. The review takes approximately 10 business days. Applicable
Engineering inspection and frontage fees will be invoiced. All City of Durham approved permit applications
are issued after all fees are paid. CITY OF DURHAM PERMITS ARE NOT IMMEDIATELY ISSUED
AFTER SUBMITTAL OF PERMIT APPLICATIONS. Permit applications, which require State of North
Carolina approval or North Carolina Department of Transportation approval, require substantial additional
review by those agencies and the City of Durham does not issue these permits and is not responsible for
delays in acquiring these permits.

Typical permits which are submitted and/or issued by the City of Durham include public/private water mains
(permitted by City of Durham), public/private sanitary sewer mains (permitted by City of Durham and/or the
State of North Carolina) and public sanitary sewer pump stations (submitted by City of Durham to the State
of North Carolina and issued by the State of North Carolina). NCDOT utility and sidewalk encroachment
agreements (submitted by City of Durham to NCDOT) are issued by NCDOT.

I Water Extension Permit: http://durhamnc.gov/DocumentCenter/View/3325/
T Sewer Extension Permit: http://durhamnc.gov/DocumentCenter/View/3307/

Please note that a variety of permitting situations apply for sanitary sewer inside Durham County and the
City of Durham and that the applicant shall pay special attention to these situations and to the Letter of
Transmittal. Certain situations will require that the applicant submit plans for review and/or permitting to the
State of North Carolina through Durham County Engineering or directly to the State of North Carolina.
These situations often involve longer review periods before permits are issued by those review agencies.

B. Water Permits

No person shall do any of the following activities until or they have applied for and have received from
the City of Durham a permit and shall have complied with such conditions, if any, as are prescribed by such
permit:

1 Construct any water system within the City's utility service area if the system is to be connected to
the City water system or expansions of existing systems on private property. This includes all
federal, state, local, and private systems that are using City of Durham public water as a water
source.

1 Alter, extend or change the construction or method of operation of any public or private water
system within the City's utility service area if the system is, or is to be connected to the City water
system.

1 Enter into a contract for the construction and installation or the alteration or extension, of any public
or private water system that both is within the City's utility service area and is to be connected to the
City water system.

1. City

The City of Durham Engineering Division has been delegated by the State of North Carolina to permit
waterlines for the state within the City's distribution system. The following waterlines will need a permit:

1 Public or private waterline distribution systems as defined by NCDEQ
1 Allfire lines

o0 That have taps on them outside of the building

o That have fire hydrants

If an extension permit is required:
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Obtain approval of the construction drawings

Complete the water permit application. A separate permit shall be completed for a private system

and a public system:

o Owner shall sign application

0 NCPE shall sign and seal application

1 Submit application to the Engineering Division:

o Provide permit fee for each permit application. For example, if a project had a public and a
private water distribution system, 1 check in the amount of two times the permit fee is required.

o Provide two sets for approved the approved construction drawings

=a =4

Permit applications are generally reviewed within 10 business days of receipt.
2. State

Required for all private waterline distribution systems with wells. Contact North Carolina Department of
Environmental Quality for a listing of their requirements and/or the Durham County Health Department.

C. Sewer Permits (NPDES Sewer Extension Permit)

No person shall do any of the following activities until or unless they have applied for and have received
from the City a permit and complied with such conditions, if any, as are prescribed by such permit:

1 Construct any sanitary sewer system within the City's utility service area if the system discharges
ultimately into the Cityd sanitary sewer system.

1 Alter, extend or change the construction or method of operation of any public or private sanitary
sewer system within the City's utility service area if the system is, or is to be connected to the City
sanitary sewer system

1 Enterinto a contract for the construction and installation or the alteration or extension, of any public
or private sanitary sewer system that both is within the City's utility service area and is to be
connected with the City sanitary sewer system

1. City Gravity System

The City of Durham Engineering Division has been delegated by the State of North Carolina to permit
sanitary sewer lines for the state within the City's collection system. All sanitary sewer lines extending from
the City of Durham sanitary sewer collection system that fit the definition of a collection system require a
sanitary sewer permit before starting sanitary sewer installation. Collection systems shall be as defined by
Title 15A of the North Carolina Administrative Code, Subchapter 2H.

If an extension permit is required:

Obtain approval of the construction drawings

Complete the sanitary sewer permit application. A separate permit needs to be completed for a

private system and a public system:

o Owner shall sign application

0o NCPE shall sign and seal application

1 Submit application to the Engineering Division:

o Provide permit fee for each permit application. For example, if a project had a public and a
private sanitary sewer distribution system, 1 check in the amount of two times the permit fee is
required.

o Provide two sets for approved the approved construction drawings

f
f

Permit applications are generally reviewed within 10 business days of receipt.
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2. City Pump Statits

The Department of Water Management will only accept a lift station if: (1) a basin study indicates it will serve
150 units or more and (2) a gravity outfall cannot feasibly be constructed to serve the development. An
applicant shall indicate in the Required Utilities Statement Application that a pump station is proposed with
the project. The Department of Water Management will determine the feasibility of a gravity outfall to serve
the project and will issue a Summary Utilities Development Statement requiring a gravity outfall or a pump
station. Submit the extension permit to the North Carolina Department of Environmental Quality after the
construction drawings of the pump station are approved. Be advised that this process takes a longer time to
complete since the State will need to review and issue the permit.

1 Obtain approval of the construction drawings

1 Submit a complete state pump station permit application, listing the City of Durham as the owner.

1 Submit a check in the amount of $480 made payable to North Carolina Department of
Environmental Quality.

1 Submit 2 complete sets of approved plans and specifications.

3. County Gravity System

The County of Durham operates a sanitary sewer collection system in the southeast section of Durham
County. Construction drawings for collection systems in this area shall be submitted simultaneously to the
City Engineering Division and the County Engineering Division. Contact City Engineering to confirm
jurisdiction. After the construction drawings have been approved, the applicant shall forward the plans to
the state. Coordinate approvals with the County Engineering and Environmental Services Department
Utilities Division at 919-560-9033.

4. County Pump Stations

The County of Durham operates a separate sanitary sewer collection system in the southeast section of
Durham County. Construction drawings for collection systems in this area shall be submitted
simultaneously to the City Engineering Division and the County Engineering Division. Contact Durham
Engineering Division to confirm jurisdiction. After the construction drawings have been approved the
applicant shall forward the plans to the State. Coordinate approvals with the County Engineering and
Environmental Services Department Utilities Division at 919-560-9033.

D. OtherPermits

See Section 3 for information regarding other permits that may be required.

2.7 Construction Phase

A. Starting Construction

Construction shall not begin until:

Construction drawings have been approved, sealed, and signed
Submittal of Project Information Sheet
All required permits and/or encroachments have been obtained
All fees have been paid (including inspection fees)
Pre-construction meeting with Engineering Inspections has been held (pre-construction meeting
request form)
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B. Final Plat

Approval of the final plat of the project may occur before or after construction of the infrastructure.

1. Construction Securiip Lieu of Completing the Infrastructure

a.

If water and/or sewer extension permits have been approved:

A construction security and payment of the capital facility fees are required to receive approval of
the final plat of the project. See Build it or Bond it for information required to calculate the
construction security and capital facility fees.

Water and/or sewer extension permits have not been submitted for approval:

A construction security is required to receive approval of the final plat of the project. See Build it or
Bond it for information required to calculate the construction security.

SCMs have not been completed/SCM as-builts have not been approved
A construction security for the SCM(s) is required to receive approval of the final plat of the project.

This bond or other construction security provided must be for 125% of the reasonably estimated
cost of completion of the SCMs as approved by the City.

2. Complete Infrastructure

Construct all the infrastructure to receive approval of the final plat. Follow scenario 1 above if not all the
infrastructure is constructed.

C. During Construction

During construction of a project, the following shall be kept on site at all times:

f
f
f

A set of approved construction drawings and all revisions

A copy of all permits, including water, sanitary sewer, driveway and sediment and erosion control
A set of drawings showing as-built locations of valves, manholes, catch basins, meters, clean-outs,
storm drain pipes, culverts, etc.

D. Completing Constrtion (Closing Construction Plan Process)

After all construction is complete the project is not closed until the following items are completed:

f
f

The project is complete and is acceptable to the City Engineering Inspection Section

If the following items apply to the approved construction drawings or site plan, they shall be
completed prior to the provision of a certificate of compliance:

o The Engineer shall submit certification pursuant to State water and sanitary sewer permits and
stormwater best management practice(s)

Utility mainline construction permits for each utility installed

The responsible party for each pavement cut identified

Complete turn lanes if applicable

Complete stormwater collection system and complete stormwater SCM(s) and receive approval
of construction

Complete water and sanitary sewer
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o Complete roadway construction

o Complete sidewalk and have it inspected

0 The Developer shall furnish the Engineering Division approved as-built drawings as described in
Section 4.0, As-built Drawings. If a right of way map is required for public water, sanitary sewer
and stormwater easements, the Developer shall provide a mylar copy of the right-of-way map.
NOTE THAT NO METERS OR SANITARY SEWER SERVICE CONNECTIONS SHALL BE
MADE PRIOR TO ACCEPTANCE OF ASBUILTS.

0 The Developer shall furnish the Stormwater Services Division approved as-built documentation
for any stormwater SCMs as described in Section 8.6, As-built Certification Requirements for
SCMs in the City of Durham.

0 Request for Certificate of Compliance or Infrastructure Acceptance Inspection

o Final right-of-way and driveway inspection approved

o Provide a construction surety in lieu of completing the required infrastructure (see options
available)

0 Submit Request for Infrastructure Acceptance form.

For public improvements, the Developer shall provide a 1-year warranty on the improvements from

date of the Notification of Completion in Conformance with City Requirements letter issued by the

City of Durham Public Works Department.
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Figure 2.2: Water Meter Release Flow Chart
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Section 3: Other Permits

3.1 Building Permit

Contact Durham City/County Building Inspections Department at the Development Services Center for the
Building Permit application and submittal procedure. Submit a plot plan per the Engineering Building Permit
Checklist along with the Building Permit application.

LDO: https://ldo4.durhamnc.gov/DurhamWeb/

3.2 Moving and Demolition Penit

When moving a structure, contact Durham City/County Building Inspections Department for a Moving Permit
application.

When demolishing a structure, contact Durham City/County Building Inspections for the Building Demolition
Permit Application and a drawing showing existing conditions. Highlight locations of all utilities in the
drawing.

All water and sewer services shall be terminated per Section 5 and 6 of this Guide. Provide a
Service/Lateral Termination Form to Engineering Inspections.

3.3 Construction on City ROW/Private Rrexty Permit

A. City Maintained Right of Way/Private Property

A City ROW/Private Property permit is required for any construction work performed within the City of
Durham right-of-way that is not shown on an approved set of construction drawings. This permit is also
required for storm drainage installed on private property. These permits are valid for 90 days from the date
of issuance after which time they become void and a new permit will be required. Contact the Public Works
Customer Service Desk at the Development Services Center for details or to request the issuance of a
permit (919-560-4326 or PWPermit@durhamnc.gov). The permit application can be emailed to
PWPermit@durhamnc.gov. Permits are required for the following:

1. Commercial Driveway/Sidewalk

Commercial projects that do not require construction drawings must obtain a ROW/Private Property permit
prior to installation of a driveway and/or sidewalk on a City maintained road. Submit to the Public Works
Customer Service Desk two copies of the approved site plan showing the location of the proposed driveway
and/or sidewalk. Please allow 48 hours for review of the request prior to permit issuance.

2. Dumpster

A ROW/Private Property permit is required if a dumpster or storage container is temporarily (less than 30
days) placed within a City maintained road. Contact the City of Durham Department of Transportation 919-
560-4366 to request the permit. Once the Department of Transportation has been provided with the
appropriate information the permit may be picked up from the Public Works 3rd floor Customer Service
Desk.
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3. lIrrigation/Water/Sewer Service

If the road has not yet been accepted for maintenance by the City or if the owner chooses to have a private
contractor install an irrigation, water, or sewer service, a Construction on City ROW/Private Property permit
will be required prior to the installation of any service.

4. Residential Driveway/Sidewalk

A ROW/Private Property permit is required prior to construction of a new residential driveway, sidewalk, or
the repair of an existing driveway and/or sidewalk on a City maintained road or on a road that will be
maintained by the City in the future.

5. Storm Drainage

Minor additions to or repairs of stormwater drainage infrastructure (channels, pipes, culverts, inlets, etc.)
that do not require construction drawings must obtain a ROW/Private Property permit prior to installation.
Submit two copies of plans and calculations showing the drainage infrastructure to the Public Works
Customer Service Desk at the Development Services Center for review and approval. See Section 8.0 of
this guide for Stormwater Design Criteria. Please allow 48 hours for review of the request prior to permit
issuance. Storm drainage permits will be required for infrastructure located on private property that ties into
city roadway or storm drainage systems.

Systems carrying runoff from the public right of way or adjacent property will require to dedicate a storm
drainage easement per Section 8.0.

6. Miscellaneous Items

A ROW/Private Property permit is required for any other type of work within a City maintained road not
included in the categories above (example: temporary monitoring wells). Please allow 48 hours for review
of the permit application.

B. State Maintained Right of Way

1. Driveway Permit

Construction of new driveways on state maintained roads require a driveway permit from NCDOT. Part of

the NCDOT driveway application is securing an approval with signature from the Engineering Division. All

NCDOT driveway applications shall be submitted with one copy of the signed, stamped and approved valid

site plan (stamped by the Durham City/ County Planning Department). All permits shall be completely filled

out in order to be signed. Normalturn-ar ound ti me f or obtaining the Engineer
NCDOTo6s driveway permit is 24 hours.

2. Storm Drainage or Sidewalk

Construction of storm drainage and/or sidewalk on a State maintained road requires an encroachment
agreement with NCDOT. If the road is state maintained contact the NCDOT offices for the appropriate
encroachment agreement.
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3. Water or Sewer Services

Construction of water or sanitary sewer services on a State maintained road requires an encroachment

agreement with NCDOT. Contact the NCDOT offices for the appropriate three-party encroachment

agreement. The encroachment agreement must be completed and returned to the Engineering Division to

be signed by the City Managerdéds office prior to being f
Customer Service Desk cannot issue a Construction on City ROW/Private Property Permit for the

installation of water or sewer tap within NCDOT rights-of-way until the proper encroachment agreement has

been obtained from NCDOT.

3.4 License or Encroachment Agreements

A. City

City license agreements are only for encroachments of private utilities (such as irrigation systems or private
communication lines) within the rights-of-way of a City street. Submit a License Agreement Application to
Engineering Development Review.

B. State

Encroachment Agreements are required for all work located inside the rights-of-way of a State maintained
road. Contact NCDOT for a listing of their requirements.

C. Right of Way Inspections
Prior to issuing an occupancy permit by the Durham City-County Building Inspections Department, a right of

way inspection is required by the Engineering Divisionbo
Inspection to set up the inspection (919-560-4326).

3.5 Other Utility Permits

A. Septic Systems

The Environmental Health Divisionof t he Countydés Health Department overs
monitoring of septic systems in the County. Septic systems are not allowed in parcels located within City
limits.

B. Temporary Pump and Haul Permit

The Department of Water Management may allow temporary use of a pump and haul service for a site
under construction. Two alternatives are available, both requiring approval from the Department of Water
Management:

1 Obtain a contract with Readilite for pump service of the sewage and hauling it to a City wastewater
treatment plant. This alternative is only allowed with certain uses and conditions.
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1 Obtain a service agreement with the Department of Water Management for pump and haul service.
The agreement if for a maximum of one year. Contact the Industrial Pretreatment Coordinator at
the Department of Water Management (919-560-4386).

C. IndustriaWastewater Discharge Permit

All industrial users and any other users who discharge wastewater that exceeds the domestic waste

concentration as specified in Sec 23-103 of the City's Sanitary Sewer Use Ordinance shall request an

industrial user discharge determination from the Wastewater Treatment Division of the Water Management

Department. No wastewater discharge is allowed until the Industrial Wastewater Discharge Permit is issued

or a determination is made that a permit is not required. Submit an Industrial Wastewater Survey and Permit

Applicationt o t he Cityds Water Management Department. Conditi
Discharge permit application process and applicable fees are contained in the City's Sanitary Sewer Use

Ordinance.

D. Wells

A permit from the State is required for all private waterline distribution systems with wells. Contact the
Environmental Health Division of Durham County Public Health. Waterline distribution systems with wells
are not allowed within the City limits.

E. Cross Conneghs

The Department of Vaosse€ConnddteomGougtrel seetion réviews and issues permits for
backflow preventers. See Section 6.0 for more information.

F. Reclaimed Water

Reclaimed water is available at no charge to customers who take at least 250 gallons directly from the North
Durham Water Reclamation Facility. Only customers that have completed the required training may obtain
permits for bulk reclaimed water from the North Durham Water Reclamation Facility. Contact the
Department of Water Management North Durham Water Reclamation Facility for more information about the
bulk reclaimed water project.

3.6 Soil and Erosion Control (Grading Permit)

A land-disturbing permit is required on any privately funded, non-agricultural project with a disturbed area
greater than 12,000 ft>. A sedimentation and erosion control plan is required when the disturbed area
exceeds 1 acre, except in certain water quality areas, where the plan requirement starts at 12,000 ft2.
Contact Durham County Stormwater and Erosion Control Division before doing any land disturbing activity
anywhere in Durham County (including inside City limits) to verify if a permit or a plan is needed. The
sedimentation and erosion control plan review process is separate from site plan review.

3.7 Wetlands

Contact the United States Army Corps of Engineers if there is any possibility of wetlands on the site before
starting any land planning. All wetlands shall be mapped and plans approved by the Corps of Engineers.
An area is generally considered as potential wetlands if the site has floodplain, creeks (dry or wet weather),
ponds, or meets certain other criteria of the Corps of Engineers. Wetland mitigation plans may also be
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required. Note that it is the responsibility of the applicant to contact the U.S. Army Corps of Engineers early
in the planning process.

3.8 Right of Way Utility Excavation Permit

This permit type shall be applied for by all utility companies that possess a franchise or telecommunication
license agreement to operate within the City Limits and wish to install their utilities within the existing or
proposed public right of way of a development.

Utility companies shall apply online for a Right of Way Utility Excavation Permit.

3.9 Signalized Intersections

Submit plans to the Traffic Operations Engineer of the Department of Transportation for review and
approval. See Section 9 for more information about the review process of signalized intersections.
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Section 4.0: City of Durham Asuilt Drawings
Review Process

4.0.1When are Asbuilt Drawings Required?

As-built drawings are required for:

E R BB BE BE BEBE R BB B B |

Approved as-built drawings are required prior to the installation of water meters and sewer connections and

Water and/or sanitary sewer service connections
Doghouse manhole for service connections

Irrigation system connections

Water main extensions

Fire lines (sprinkler lines)

Fire hydrants (including relocations of existing hydrants)
Sewer main extensions

Sewer outfalls

Pump stations and force mains

Industrial use sewers

Storm drainage conveyance systems within the right of way or private property
Stormwater Control Measures (see Section 8.6)

New streets (including horizontal & vertical design data)
Extensions of existing streets

Turn-lanes

Sidewalks

Other improvements that require permits

prior to issuance of the certificate of occupancy.

4.0.2Asbuilt Review Process

The consultant shall submit the as-built drawings submittal package through the Development Services
Center online portal (http://dsc.durhamnc.gov/238/2495/As-built-Drawing-Engineering-submittal-

p?activeLiveTab=widgets). Plans are turned-around within 10 business days. Comments are provided as

redlines on the plans.

The first submittal shall consist of:

f
il
f

As-built Drawing Submittal Checklist

Fee = $100 base fee x # of phases + 4% technology surcharge
Electronic submittal:

0 As-built drawings

Recorded plats of right of ways and easements
Engineering Certification for Water Extension Form
Engineering Certification for Sewer Extension Form

o}
o}
o
o Request for Certificate of Compliance or Infrastructure Acceptance Inspection Form
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Include the As-built Drawing Submittal Checklist with all submittals. Include previously redlined plans on
resubmittals.

The Developer shall submit as-builts to the Stormwater Services Division for the Stormwater Control

Measures with the SCM As-built Drawings Submittal Checklist in accordance with Section 8.6 As-built
Certification Requirements for SCMs in the City of Durham.

See Section 4.1 for information on the submittal of the video inspection of utilities and certified report of
video inspection (CCTV requirements).

4.0.3Asbuilt Drawings Checklist

Show and label all constructed improvements as noted below:

agrLONPRE

©o~N

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.
23.
24,
25.

Make plans 240x360 size per approved construct.i

Provide a cover sheet with a vicinity or site plan map.
Correct the construction drawings to the as-built condition. The corrections shall be legible.
Remove "Proposed" from all locations unless applicable.

Scale horizontal distances within 5-feet and vertical distances within 6-inches. Redraw items to correct

locations, if actual location differs by more than this.

Differentiate new construction from existing infrastructure.

Show as-built of on and off-site sidewalk and curb cuts.

Show and label all abandoned water, sewer, storm, etc.

Label all installed pipe sizes, pipe materials and pipe locations (inverts or top elevations).

. Show on plan view:

a. water connections as dashed lines
b. sanitary sewer connections as solid lines

For subdivisions, reference water meter and sanitary sewer service cleanout locations to the nearest
property lines to the nearest 0.1-feet. For non-subdivision or commercial, tie down to two physical

features.
If water-only project: locate connections by station from nearest mainline valve or hydrant valve

(example: WM 2+00). Label 0+00 at the valve where stationing begins with an arrow indicating the

direction that stations run. Stations should generally run in the same direction for each street.

If sanitary sewer-only or water and sanitary sewer project: locate services with distance from property

corner or from station from nearest downstream manhole (example: W S 1+80).

Show on plan view distances between all water line valves, tees, bends, etc. (example: 500-feet valve to

tee).

Provide for water mains a separate enlarged detailed sketch on the plan view above all intersecting
water mains and fire hydrants showing as-built distances between valves, hydrants, crosses, tees, etc.

Tie down all FDC, PIV and BFPs.

Show and label if gate valve is in a manhole.

Show rim elevations to air release valves.

Show and tie down grease outlets and interceptor to dumpsters.

Show on plan view and profile view as-built stations for all sanitary sewer and storm drainage manholes

(example: MH Sta. 3+01.59).

Show on plan and profile view as-built manhole-to-manhole distances for sanitary sewer and storm
drainage manholes (example: 301.59 MH to MH). Measure distances in the field from center of manhole

cover to center of manhole cover.

Show on profile view as-built manhole rim elevations. (example: RIM 810.10).

Show as-built ground elevations to all outfalls.

Show all water mains conflicts with as-built dimensions.

If a reverse tap was approved for the project, provide a 3-D dimensioned enlarged sketch.
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26.

27.

28.

29.

30.

31.

32.
33.

Show on profile view as-built elevation of all inverts (ins and outs) for all sanitary sewer and storm
drainage manholes (example: C/L MH INV 800.10). Show elevations for the invert at the top of the drop
pipe for an outside drop manhole and for the vent pipe on a Type B manhole.

Use as-built MH-to-MH distances and invert elevations to compute as-built grades to two decimal places
(example: 5.06%).

Indicate major horizontal alignment changes on plan view. Label bearings, distances and easements of
all sanitary sewer outfall sections.

Show as-built grades, inverts, rim elevations and locations of all storm drainage structures (storm lines,
catch basins, yard inlets, culverts, etc.).

Show horizontal or vertical changes in the street alignment or profile if:

a. The design speed is affected or the K values for vertical curves per AASHTO.

b. The horizontal or vertical change is greater than 0.5-foot.

c. Stormwater direction of flow is different from original approved plans

Label in plan view street names, lot numbers (as referenced on plat), right-of-way, street widths,
intersection radii, cul-de-sac radii, etc.

Remove all notes pertaining to copy right infringements and preventing photo copies of drawings.
Provide both certification statements signed and sealed from registered NC Professional Engineer
and/or Land Surveyor.

Note: These certification statements must be executed by a registered NC Professional Engineer and/or
Land Surveyor with experience in the design, construction, and survey of water systems, sanitary sewer
systems, storm drainage conveyance systems and streets of a nature similar in scope to that certified to in
this certification. Periodic observations of construction by the certifying registered NC Professional Engineer
(or Designee) and a final inspection for design compliance by the certifying registered NC Professional
Engineer will be required to complete this certification.
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Figure 4.0.1: Certification Statements to be included in thelAslts

FIELD SURVEY CERTIFICATION STATEMENT

I, , as a duly registered Professional Land Surveyor / Engineer (circle
one) in the State of North Carolina, hereby certify that the data shown on this drawing, obtained under
my supervision, is an accurate and complete representation of what was constructed in the field, that
the physical dimensions or elevations shown thus are as-built conditions and the facility was
constructed according to the approved plans, except otherwise noted hereon.

Name: Date:

NC Registered Seal:

ENGINEER CERTIFICATION STATEMENT

l, , as a duly registered Professional Engineer in the State of North
Carolina, having been authorized to observe (___ periodically, _ weekly,  full time) the
construction of the project, , hereby state that, to the best of my abilities, due care
and diligence was used in the observation of the construction such that by my inspection of the
constructed improvements and my review of the as-built survey data, | hereby certify that the (1) public
improvements, (2) private improvements, and (3) public safety of the above referenced project as
constructed are in compliance with the requirements of the improvements as prescribed in the
approved Construction Drawings, approved design documents, and/or any approved modifications,
except as notedBuinl ré@ddoawi hges 6 ABur t h-sotednexecegtions |
do not adversely affect the required performance or public safety aspects of the improvements.

Name: Date:

NCPE Seal:

4.0.4Electronic Submittal Requirements

Submit data files as described further through the Development Services Center online portal
(http://dsc.durhamnc.gov/238/2495/As-built-Drawing-Engineering-submittal-p?activeLive Tab=widgets),
subject to the following requirements:

City of Durham Reference Guide for Developnizo2210-31 Page64



https://dsc.durhamnc.gov/264/2744/
http://dsc.durhamnc.gov/238/2495/As-built-Drawing-Engineering-submittal-p?activeLiveTab=widgets

Summary information file

CAD file(s) that include all as-built structures within the project
PDF files of signed and sealed as-built drawing

Data files for water, sanitary sewer, and stormwater infrastructure

PwnNPE

A. Summary Information File

The summary information file is to be an ASCII file that contains the following items:

1. The project name

2. Name of the firm that prepared the data

3. Date the data was prepared

4. Specification of two or more survey control monuments established and/or used for the project.
The preferred horizontal coordinate system for the digitally submitted data as described below shall be
North Carolina State Plane (NAD83), U.S. Survey Feet. The preferred vertical coordinate system for the
digitally submitted data as described below shall be North American Vertical Datum, 1988 (NAVD 1988),
U.S. Survey Feet. This specification should include the following information for each survey control
point:
a. Easting 1 East coordinate value (+/-0 . 016 )
b. Northing i North coordinate value (+/-0. 01 6)
c. Elevationi Elevation (+/-0. 01 6)
d. Descriptioni A brief description of the control monument (including what type of monument it is,

such as USGS, NCGS, LEC, WKD, or monument located for the project).

e. A statement that indicates the horizontal and vertical datum of the control monuments.

B. CAD File(s)

Submit one or more AutoCad/MicroStation (DGN, DWG, or DXF format) drawing files that contain the entire

utility infrastructure (water, sewer, and stormwater) that was constructed during the project, as well as all

other pertinent reference lines, project information, and survey control data. The infrastructure shall be

drawn in the file at the as-built locations as surveyed and certified by the Professional Land Surveyor. The

AutoCAD or MicroStation file(s) shall be placed into a foldern a med A CADO on t hePleasebmi tt ed
note: the delivered CAD files should not be of the Plan/Profile sheets, but should be the overall

working drawing in fAimodel spacedo that is registered to

C.PDF Files of eacls-Auilt Drawing Submitted

Submit one PDF file for each for each hard copy as-built drawing submitted according to specifications in
items 1 and 2 above. The PDF file(s) shall be placed i
The PDF must include the signature and seal of the engineer.

D.Data files for Water, Sanitary Sewer, and Stormwater Infrastructure

Submitas-bui It data for direct import into the Cityds Geogr
consist of files in an ASCIl Comma Separated Value (CSV or TXT) file format. Coordinate, elevation, and

invert data contained in the CSV or TXT files must match the information given on the as-built. The

preferred horizontal coordinate system for the digitally submitted data as described below shall be North

Carolina State Plane (NADS83), U.S. Survey Feet. The preferred vertical coordinate system for the digitally
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submitted data as described below shall be North American Vertical Datum, 1988 (NAVD 1988), U.S.

Survey

Feet .

Al | of these

file(s)

shal

be

pl aced

Data files may be checked online using the Public Works As-built Data Map. The link to the map can be
found
Information). Contractors are encouraged to run their data through the checker before submitting it for

review.

on

the Cityods

Di gi thtend:/dBharbnmaot/99&/Digitdl-Bubnoitialmat i o n

Several of the data files require the recording of materials for various pipes and structures. Please use the
following standard codes where required:

Table 4.0.1.bValid Materials for NewSanitary Sewetnfrastructure

Table 4.0.1a; Valid Materials for New Water Infrastructure

Material Code

Copper Pipe Cu
Ductile Iron Pipe DI
Polyvinyl Chloride PVvC
Prestressed Concrete Cylinder PCC

Material Code

Ductile Iron DI
Fiberglass Reinforced Polymer FRP
Mortar

High Density Polyethylene HDPE
Polyvinyl Chloride PVC
Precast Concrete PRECAST
Reinforced Concrete RC

Table 4.0.1.cValid Materials for NewStormwater Infrastructure

Material Code
Concrete Block CONB
Corrugated Aluminum CA
Corrugated Metal CM
Ductile Iron Pipe DI
High-density Polyethylene HDPE
Polyvinyl Chloride PVC
Precast Concrete PRECAST
Reinforced Concrete RC

1. Water Features

The

fi

| e

shall be named

fi Wa t edemdnts thdt connecs amd cantral thee o nt a i

distribution of water within and among various water lines. These features include both buried fittings
(bends, crosses, end caps, reducers, and tees) and features that are accessible and/or visible at the surface
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(meters, valves, and hydrants). Buried features should be located similar to the method our utility locators
use: a paint dot is placed on the pavement at the approximate location of the feature and then surveyed
location is taken at the paint mark.

Waterli n e

|l ocations

(AWATERLI NEO

type in the

These locations will be surveyed at 25 foot stations along the length of the water line.

Each line of the file shall contain the following information:

b. ID, Type, Easting, Northing, Elevation, Description (all on first line of the file)
c. Where:
1. ID - A unique ID number assigned to each feature noted on the as-built plan and profile sheets
(e.g. GV-1, HYD-1, etc.)

2. Type - The type of feature. Provide the following codes as indicated in the table below:

3. Easting i East coordinate value (+/-2 . 0 6
4. Northing 7 North coordinate value (+/- 2 .
5. Elevation i Elevation, collected as follows: (+/-2 . 0 &

Table 4.0.2Water Features Descriptions

Feature Description Type

Air Release Valve ARV
Backflow Preventer BFP

Bend BEND
Blow Off BLOWOFF
Cross CROSS
End Cap CAP

Fire Department Connection FDC

Fire Hydrant HYDRANT
Post Indicator Valve PIV
Reducer/Increaser REDUCER
Teel/Tapping Sleeve TEE
Water Valve VALVE
Water Line WATERLINE
Water Meter METER

i f-0b ulrdi eodt,h ew/wi s e)
i f-0b ulrbi eodt,h etr/wi se)

00

Table 4.0.3Water Feature Elevation Locations

Feature Type Elevation Location

BEND/BLOWOFF/CROSS/END | Surface, at the mark that indicates the

CAP/REDUCER/TEE approximate location of the buried
feature.

HYDRANT Top of the fire hydrant.

METER/VALVE Center of the access structure.

WATERLINE Surface, at the mark that indicates the

approximate location of the buried line,
at 25 foot stations. Only required if a
water line is curved.
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6. Description - The description of the item for the feature; encoded as follows:
Table 4.0.4: Water FeaturBescriptions

Feature Type Description \

BACKFLOW PREVENTER | BFP Type (DCDA, DC, RPDA, RP)

BEND Degree of bend (e.g. 11.25/22.5/45/90).

BLOWOFF Size (in inches) of the blow off.

CROSS Size (in inches) of each water line that connects
tothecross(e.g. M1 2x12x8x80) .

ENDCAP Size (in inches) of the water line.

HYDRANT Manufacturer and year of manufacture. This
information will be on -t
20040) .

METER The size (in inches).

REDUCER The size (in inches) of the lines on either side
oft he reducer (e.g. 0nN8x4

TEE The sizes (in inches) of each water line that
connects to the tee (e.

VALVE The size (in inches) and type of the valve (e.g. 6
GV, 12 BFV)

WATERLINE No description required.

2. Waterlines

The file shallbe namedi Wat er Li neso and shall contain the following
water line that connects two water features.

a. ID, Size, Material, FeaturelD1, FeaturelD2 (all on first line of the file)
b. Where:
1. ID1 A unique number assigned to each section of water line noted on the as-built plan and
profile sheld)s (e.g. @AWL
2. Material T Water line material (see Table 4.1: Material Codes above)
3. Size 1 The size (in inches) of the water line
4. FeaturelD1 - The ID of the feature on the near end of the water line as shown on the as-built
plans (09y. AGV
5. FeaturelD2 - The ID of the feature on the far end of the water line as shown on the as-built
pl ans (eld). AHYD

3. Sewer Features

The file shalll be named fASewer Feat manbaes, cleamodts, anth a | | cont a
other features listed in the table below. There is one line of data for each sewer feature.

Buried features such as force main bends and tees should be located similar to the method our utility
locators use: a paint dot is placed on the pavement at the approximate location of the feature and then
surveyed location is taken at the paint mark.

Force main |l ocations (see the AFORCEMAI NO type in the t
curves. These locations will be surveyed at 25 foot stations along the length of the water line.
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a. ID, Type, Easting, Northing, Elevation, Invert, Material (all on first line of file)

ID T If the feature is a manhole then the number as shown on the as-b u i

b. Where:
1.
10) .atdrfe fies a cl
Nameo) .

ean

out then a

2. Typei The feature type, coded according to the following table:

Table 4.0.5: Sanitary Sewer Features Descriptions

Feature Description Type

Clean Out CLEANOUT
Drain DRAIN
Force Main Valve FMVALVE
Force Main Tee FMTEE
Force Main Bend FMBEND
Force Main FORCEMAIN
Grease Trap GREASETRAP
Manhole MANHOLE
Oil-Water Separator ows

3. Easting i East coordinate value (+/-0 . 1 6) .

4. Northing 7 North coordinate value (+/-0 . 16 ) .

5. Elevation i Rim elevation at the center of cover (+/-0 . 16 ) .

6.

Table 4.0.6: Sanitary Sewer Features Elevations Locations

Feature Type
CLEANOUT

Elevation Location

Surface adjacent to the
cleanout.

t

| ot

DRAIN

Center of the drain grate.

FMVALVE

Center of the access
structure.

FMTEE/FMBEND

Surface, at the mark that
indicates the approximate
location of the buried feature.

FORCEMAIN

Surface, at the mark that
indicates the approximate
location of the buried main, at
25 foot stations. Only
required if a force main
curves.

GREASETRAP/OWS

Center of the structure

MANHOLE

Rim of the manhole.

Invert i Invert elevation (+/-0 . 106,
7. Material i Construction material (see Table 4.1: Material Codes above)

required only f
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4. Sewer Pipes

The file shall be named ASewer Pipesd and shall cont ai
sewer pipe.
If the pipe is a force main, values for Size, Material, USId, and DSId only need to be provided.
a. ID, Size, Material, USId, DSId, USI, DSI, Slope, Length (all on first line of the file)
b. Where:
1. IDT A sequential pipe numberas notedontheas-bui I't dr awi Algpgy .(e. g. ASSP
2. Size i Inside pipe diameter (inches).
3. Material i Pipe material (see Table 4.1: Material Codes above).
4. USId i Upstream manhole number as shownontheas-bui |t drawi-hbgk. (e. g. M
5. DSId - Downstream manhole number as shownontheas-bui I t dr awi-2gyx. (e. g. f
6. USIT Invert elevation at the upstream end.
7. DSIi Invert elevation at the downstream end. If downstream end is a drop connection provide

both elevations separated by a slash (e.g. 344.10/340.03).

©

decimal places.

Slope i The as-built grade of the pipe, expressed as a percentage and carried out to two

9. Length 1 The length (in linear feet) of the pipe as indicated on the as-built mylar carried out two

decimal places.

5. Stormwater Features

The

file shal./l be named

iStor mwmater Features. 0 A

inlet, drop/yard/grate inlet (cast iron grate cover with slotted openings), manhole, riser pipe, or slab inlet
(solid concrete cover, supported on the corners with side flow entry). There is one line of data for each
storm water structure.

a.
b.

ID, Type, Easting, Northing, Elevation, Invert, Material (all on first line of the file)

Where:

1. ID 71 Structure number as shown on the as-b u i

It

dr awi n glso , (-2ioCyB4 b K-8 WwMH

2. Typei Type of storm water feature, to be encoded according to the following table:

Table 4.0.7: Stormwater Features Description

Feature Description Type

Frame and Grate Inlet COMBINATION INLET
Curb Inlet (frame, no grate) CURB INLET
Drop/Grate/Yard Inlet (grate flush with DROP INLET
ground)
End Section END SECTION
Headwall HEADWALL
Junction Box JUNCTION BOX
Manhole MANHOLE
Pond Outlet Riser RISER PIPE
Slab Inlet/Open Throat Catch Basin SLAB INLET
Weir Box WEIR BOX

3. Easting i East coordinate value (+/-0 . 1 6) .

4. Northing 7 North coordinate value (+/-0 . 16 ) .

5. Elevation i Elevation, collected as follows: (+/-0 . 16 ) .
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Table 4.0.8: StormwateFeatures Elevations Locations

Feature Type Elevation Location \
COMBINATION INLET Back of curb, center of box
CURB INLET Back of curb, center of box
DROP INLET Center of grate
END SECTION Top of end section
HEADWALL Center of the headwall
JUNCTION BOX Center of cover
MANHOLE Center of cover
RISER PIPE Top of the riser
SLAB INLET Top of slab, center of box
WEIR BOX Top center of box

6. Inverti The invert elevation.
7. Material T Construction material (see Table 4.1: Material Codes above).

6. StormwaterPipes

Stormwater Pipesi The f il e shalll be named AStor mwater Pi pesodo and
is one line of data for each stormwater pipe.

a. ID,Size, Material, USId, DSId, USI, DSI, Slope, Length (all on first line of the file)

b. Where:
1. ID1 A sequential pipe numberasnotedontheas-bui I 't dr awi nlgds) .(e. g. i S WP
2. Size i Pipe diameter (inches). Non-circular pipe sizes can be indicated with two dimension
values separated by an AXo0 (e.g. A4x60).
3. Material T Pipe material (see Table 4.1: Material Codes above).
4. USId 1 Upstream feature ID number as shownontheas-bui 't dr awi nglsdo)(.e. g. nSW
5. DSId - Downstream feature ID number as shownontheas-bui | t dr awi-hd@g)s. (e. g. #AC
6. USI T Invert elevation at the upstream end.
7. DSIi Invert elevation at the downstream end.
8. Slope i The as-built grade of the pipe, expressed as a percentage carried out to two decimal

places.
Length i The length (in linear feet) of the pipe as indicated on the as-built mylar and carried out
to two decimal places.

©

E.Example Project File

A AFrequently Asked Questionso sect ibails digtal dubnattals dreE x a mp | e
available on the Cityds Dihgpst/darhamScubvi@d7Dipi@iSubmitei-or mat i on p
Information).

4.0.5 Approved Asuilt Drawings Submittal

A. Approved Aduilt Drawings Submittal

After the as-built drawings have been reviewed and approved provide:
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2.
3.
4,

One set of reproducible double matte Mylar with corrections and the As-built Certification Statements
both signed and sealed by a registered North Carolina Professional Engineer and/or a Professional
Land Surveyor

Marked-up set (redlines)

Electronic submittal (see Section 4.4 above)

Request for Infrastructure Acceptance Pursuant to Durham City Code 62-126 Form

B. Asbuilt Drawings Construction Security

A construction security, in the form of a bank check with an escrow agreement, can be provided in lieu of
the final as-built Mylar plans and digital information after paper as-built drawings have been approved. The
amount of the construction security will depend on the size of the project. For a single phase of a
subdivision the construction security is a minimum of $5,000. The amount may be more depending on the
amount of infrastructure constructed. A Construction Security Management fee shall be paid at time of the
submittal of the construction security.

Construction Security Management fee = Escrow Amount x 0.2% ($100 minimum) + 4%
technology surcharge fee
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Section 4.1: City of Durham Video Inspection
Submittal and Review Process

4.1.1 When is Videtnspection Required?

Video Inspection is required for permitted storm drainage and sanitary sewer pipes and structures as
follows:

1 Single Family Residential
o0 Storm drainage pipes and structures installed within an existing or proposed public City of
Durham or private street (not private access/common area or parking lots).
o0 Storm drainage pipes and structures installed within a storm drainage easement.
0 Sanitary sewer pipes and structures installed within an existing or proposed public street
(City of Durham or NCDOT) and/or public sanitary sewer easement.
o Private sanitary sewer mains.
1  Multi-Family Residential
0 Storm drainage pipes and structures installed within an existing or proposed public City of
Durham or private street (not private access/common area or parking lots).
Storm drainage pipes and structures installed within a storm drainage easement.
Sanitary sewer pipes and structures installed within an existing or proposed public street
(City of Durham or NCDOT) and/or public sanitary sewer easement.
o Private sanitary sewer mains.
1 In-Fill Lots
0 Storm drainage pipes and structures installed within an existing or proposed public City of
Durham or private street (not private access/common area or parking lots).
o0 Storm drainage pipes and structures installed within a storm drainage easement that
conveys drainage from an adjacent property.
0 Sanitary sewer pipes and structures installed within an existing or proposed public street
(City of Durham or NCDOT) and/or public sanitary sewer easement.
1 All Other Projects
0 Storm drainage pipes and structures installed within an existing or proposed public City of
Durham or private street (not private access/common area or parking lots).
0 Storm drainage pipes and structures installed within a storm drainage easement that
conveys drainage from an adjacent property.

o O

1 Sanitary sewer pipes and structures installed within an existing or proposed public street (City of
Durham or NCDOT) and/or public sanitary sewer easement.

Please note the following exceptions:

*City of Durham Public Works Engineering will require video inspection of storm drainage and sanitary
sewer for any scenario not listed above.

*Video Inspection is not required by the City of Durham for storm drainage installed within NCDOT ROW.
*Video Inspection is not required by the City of Durham for Durham County maintained sanitary sewer.

4.1.2 Video Inspection Review Process

The Engineer of Record shall submit the Video Inspection submittal packages to the Development Services
Center online portal (https://dsc.durhamnc.gov/239/2504/Video-Inspection-submittal-
portal?activeLiveTab=widgets). A comment letter will be issued from Public Works Engineering after the
review is complete.
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The submittal package shall consist of:

1 1% Video Inspection Submittal
o Video Inspection Review Fee (1% Review only)
Video Inspection Submittal Checklist
Sanitary and/or Storm Drainage Video Inspection(s)
As-built PDF highlighting pipes and structures from Video Inspection(s)
Video InspectonContract ordéds reports

O O 0O

1 Post-Repair Video Inspection Submittal
0 Video Inspection Submittal Checklist
0 Sanitary and/or Storm Drainage Video Inspection(s)
o As-built PDF highlighting pipes and structures from Video Inspection(s)
0 VideolInspectonContracttrds repor
o Engineer of Recordds Repair Evalwuation

Once received, video inspection submittals will be evaluated to ensure items listed above are included.
Submittals that do not include the applicable items listed above will not be accepted for review and will be
returned to applicant.

The sanitary sewer video inspection submittals will be reviewed within 10 business days of receipt of a
complete video inspection submittal. The storm drainage video inspection submittals will be reviewed within
45 business days of receipt of a complete video inspection submittal.

Public Works Engineering will review the video inspections and provide the Engineer of Record with any
deficiencies identified during the review. The Engineer of Record must submit to Public Works Engineering
recommendations to address the deficiencies. Once the repairs are approved and completed, post-repair
video inspection will be required. The Engineer of Record must review the post-repair video inspection to
determine if the repairs are complete based on the repair recommendation. A Post-Repair Video Inspection
Submittal must be provided to Public Works Engineering with the items listed above. Public Works
Engineering will review the post-repair video inspection submittal and respond with any further comments.

Video Inspections for utilities in roadways shall occur after the stone subbase is compacted and setup, but
not less than 30 days after installation and backfill. Video Inspections for utilities outside of roadways shall
be no sooner than 30 days after installation and backfill to finish grade. The Video Inspection submittal shall
be submitted within 60 days of the video inspection being completed.

Prior to scheduling a utility walkthrough with Public Works Engineering Inspections the following Video
Inspection Submittal condition must be met:

1. Storm Drainage and Sanitary Sewer Video Inspection Submittal must be received and accepted for
review by Public Works Engineering

4.1.3 Video Inspection Review Fees

The following fees are due at the 1st submittal for the review of sanitary sewer and/or storm drainage video
inspections:

1. Sanitary Sewer - $1.00 per linear foot
2. Storm Drainage - $1.00 per linear foot

Submittals will not be accepted if the appropriate fees are not paid.
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4.1.4 Video Inspection Submitt&equirements

Video Inspection

a. Allvideo inspections shall meet all NASSCO requirements for the video inspection of pipes and
structures.

b. Per NASSCO requirements all video inspections must be performed in the presence of a
NASSCO certified individual. All Video Inspection Submittal Checklists must include the
contractorés NASSCO certification number. Video i
presence of a NASSCO certified individual will not be accepted for review. Additionally, video
inspections will not be accepted for review if the NASSCO certification number is not provided.

c. Video inspections shall be performed no sooner than 30 days and no later than 60 days from
the date of installation of the associated infrastructure.

Utility Map PDF

a. All Video Inspection submittals shall include an as-built utility map in PDF format that highlights
the pipes and structures included in the video inspection.

b. Individual maps are required for both storm drainage and sanitary sewer. Structure numbers,
pipe sizes, pipe material, and pipe diameter shall be labeled on the map. The Video Inspection
labels shall match the pipe and structure information provided on the as-built map.

c. The utility maps shall include all applicable phase lines.

d. Street names shall be labeled on the utility maps.

Video Inspection Reports

a. Video Inspection submittals shall include video inspection reports from the contractor.

b. Video Inspection reports shall be formatted to meet the PACP, MACP, and LACP standards
established by NASSCO. Video inspections and reports shall be coded per NASSCO PACP,
MACP, and LACP standards.

Pipe and Structure Evaluation Requirements

a. Allinstalled storm drainage and sanitary sewer, pipes and structures, must meet all established
Public Works and Water Management standards.

b. Storm Drainage pipe and structure, evaluations and repair recommendations, must meet the
following industry standards:

i. American Concrete Pipe Association i Post Installation Evaluation and Repair of Installed
Concrete Pipe
ii. ASTM C1840 - Standard Practice for Inspection and Acceptance of Installed Reinforced
Concrete Culvert, Storm Drain, and Storm Sewer Pipe
iii. AASHTO R73-161 Standard Practice for Evaluation of Precast Concrete Drainage
Structures

c. Sanitary Sewer pipe and structure, evaluations and repair recommendations, must meet all
standards established by Water Management.

i. Epoxy lined sanitary sewer pipe must be free of all lining defects prior to acceptance.

d. Material and/or Manufacturer submittals will be required by Public Works and Water
Management prior to the installation of any proposed repairs.
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Section 5: Water Supply/Distribution

This section provides guidelines for the design of water main extensions for the City of Durham water
distribution system. As a minimum, the Developer/Engineer shall satisfy the requirements contained herein
and the City of Durham Construction Water and Sewer Details and Specification. See also Section 2 and
Section 3.

5.1 Sizing of Water Mains

A. Source

If the proposed development has 100 or more dwellings the site shall have no less than two public water
main feeds serving the site. Existing mains greater than 16-inches in diameter are considered transmission
mains and no connection of any kind to these mains is allowed. Developers must use mains 16-inches in
diameter and less as the source location.

B. Size

The size of the waterlines is determined by:

91 Fire flow plus domestic demand for the site (see also C. Pressure)
1 Future growth beyond the site
1 Department of Water Management

The standard pipe diameter for public and private lines are 4-inch, 6-inch, 8-inch, 12-inch, 16-inch (refer to
the City of Durham Water and Sewer Specifications). In addition, 10-inch diameters may be used for private
lines.

Waterlines 2060 in diameter or greater maynaofteeqPublicr e a wat e
Wor ks Department and in accordance with all applicabl e
in diameter or greater are eligible for acceptance for maintenance by the City of Durham as permitted

distribution mains provided they meet all other criteria for water main acceptance by the City of Durham

described herein.

C. Pressure

Water mains shall be sized to provide a minimum system pressure of 20-pounds per square inch (psi)
during peak system demands plus fire demand. In certain areas of Durham, or for multi-story buildings,
there is a potential for having lower water pressure and a private booster pump may be needed to assure
adequate service to the site. If it is determined that the proposed development has a potential of being in
one of these lower pressure areas, complete and submit the "Potential Low Water Pressure
Acknowledgement” in Section 13.0, Forms, as directed by the City of Durham Engineering Division. If
higher pressures are required or desired, it is the responsibility of the water customer to provide the
necessary booster pumping equipment and facilities. If booster pumps are used contact the Engineering
Division and Cross-Connection Control for requirements (back-flow, etc.). The booster pumps should be
clearly noted on the construction plans if they are proposed. The peak system demands are to include:
peak domestic demand + fire protection system (sprinkler) demand + fire flow demand.
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The fire flow demand shall be the demand for any hydrant on the project. A minimum residual pressure of
20-psi shall be available at all points in the distribution system during peak system demands. The project
types and demands based on the highest use allowed by the zoning or the land use map shall be as follows
in gallons per minute (gpm):

Table 5.1: Fire Flow Demands

Zoning/Future Land Use Fire Flow Demand (gpm)
Single family residential 1,500

Office 2,000

Hotels with sprinklers

Institutional

Townhomes

Multifamily or apartment buildings (24 units or less)

Commercial with sprinklers 2,500

Hotels without sprinklers

Large scale multifamily apartment buildings

(greater than 24 units in building)

Commercial without sprinklers 3,000
Industrial with sprinklers

Research (RTP) with sprinklers

Industrial without sprinklers 3,500
Research (RTP) without sprinklers

When an approved sprinkler system is being installed in a new or existing structure, the design engineer
may elect to calculate an alternative hydrant demand using Appendix B from the International Fire Code. A
reduction of the calculated Appendix B hydrant demand is allowed only when an approved sprinkler system
is installed in the entire structure (not a portion of the structure). The resulting hydrant demand (after
reduction) shall not be less than 1,500 gpm.

For projects designed with more than one phase, pressure shall be checked so that these guidelines are
satisfied during each phase of construction as well as after final completion of all phases.

For projects that are designed with multiple uses, the fire flow selected shall be based on the highest use
allowed by zoning (i.e. 7 a use is set up as an office building but the zoning would allow a commercial or
retail occupant to occupy the building then the requirement would be to satisfy the ultimate use of a
commercial or retail occupant).

D. Fire Flow Report Requirements

If a hydrant is proposed on a project a fire flow analysis report is required to be approved by the City of
Durham Engineering Division. The Engineer shall be responsible for contacting the City of Durham
Engineering Division to determine the water system characteristics in the vicinity of the project. To view fire
flow information in the vicinity of the proposed development or to request a fire flow test, visit Public Works
online map located here: https://maps.durhamnc.gov/publicworks/FireFlow/desktop.html. The
Developer/Engineer shall submit information on the required fire flow and calculations in accordance with
the submittals section to confirm the required fire flow is available. The fire flow analysis shall include the
following:

1 Cover sheet with project name, property identification number and PE seal and signature
1 Summary Report should include the following:
0 Location of pressure hydrant in relation to the site.
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o Statement of required fire flow for the project. Briefly describe the project and indicate
current zoning of the parcel.

o Statement of t hreamdobproled)wwrojecgwith (feduined fire flow) gpm fire
flow, (required peak domestic demand) gpm peak domestic flow and (sprinkler flow demand
from sprinkler designer) gpm sprinkler flow provides (lowest residual pressure in system) psi
residual flow at the critical node (lowest residual pressure system node). This (meets)/
(does not meet) the City of Durham fire flow requirements.

1 Schematic drawing with pipe system layout referencing nodes and pipes. Map (to scale) of location
of test hydrant (pressure) and the location of the site clearly indicated.

9 List original water system characteristics as provided by the City noting date, location, flow hydrant,
pressure hydrant and Q20 flow available.

1 Pipe and node report indicating pipe sizes, lengths, frictions factor, minor losses and appropriate
elevations and demands. Provide all references for minor loss factors and if a range is given state
the value you are using. (Use C=120 for new pipes and C=110 for existing pipes)

9 Static condition indicating only new domestic demand. (Provide all references and calculations for
domestic peak demands)

1 Separate fire flow models from each hydrant to indicate each hydrant is capable of providing the fire
flow demand while concurrently providing peak domestic and fire protection system demand.

If the fire flow analysis does not meet the minimum City of Durham requirements then the consultant shall
contact the City of Durham Engineering Division for further instruction, which may include additional
offsite/onsite improvements.

NOTE: At the successful completion of the waterline testing phase the City of Durham Engineering Division
may elect to flow test some of the hydrants to obtain data to compare against the fire flow analysis. If the
flow data is inconsistent with the analysis, the design consultant and developer will be contacted to remedy
the situation.

E. Water Main Material

All waterlines shall be ductile iron and services to be copper to the water meter or to the property line
(meeting AWWA standards).

5.2 Water Main Location

A. Depth

1. Water mains shall be designed with a minimum of three feet of cover or as directed by the Engineering
Division from the top of the ground to the crown of the pipe.

2. For proposed waterlines along existing roads, road centerline or edge of pavement will be required on
profile in addition to the top of ground above the waterline (Cross-sections of the road from centerline of
roadway to right-of-way will be required at 100-foot intervals in addition to waterline profiles). Additional
cross-sections may be required depending on the project. Over long distances (greater than 1000-feet)
the number of cross-sections may be reduced with the City of Durham Engineering Division approval.

B. Location

Water mains are normally located:

1 Under pavement
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1 On the north and east sides of streets

1 Additional waterline stubs will be required by the City of Durham Engineering Division. Ata
minimum, additional stubs will be required at all intersecting roadways or rights-of i way.

1 10-feet from centerline of street (not to be under the curb and gutter section)

1 Shall be 18-inches above or 10-feet horizontal from sanitary sewer lines. If unable to maintain
either of these separations both lines shall be made of ductile iron for a minimum of 10-feet beyond
the crossing with the joint being centered at the point of intersection.

1 Shall be 12-inch separation from storm sewer lines and other utilities.

C. Easements, Encasements and Right of Way

1. All public water mains shall be located within a street right-of-way to allow City personnel access to the
main for maintenance and repair. Water lines that are eligible for recommendation for acceptance for
ownership by the City of Durham include all water mains located within City of Durham streets rights-of-
way or North Carolina DOT rights-of-way. Water lines located in private streets, public or private access
common areas, public alleys or private alleys shall not be eligible for recommendation for acceptance by
the City of Durham without a Reference Guide for Development Alternative Design approved by the
Department of Water Management. The Alternative Design must be approved prior to approval of the
subject site plan and would be processed as a Tier 2 request. This requirement does not apply to City
funded projects.

2. Private water main easements shall be no less than 25-feet. Private water lateral easements shall be no
less than 15-feet and may be greater.

3. No landscaping or earthwork is allowed in existing waterline easements. No landscaping is allowed in
proposed waterline easements and all earthwork must be completed before waterline is installed.

4. Encasements are required for bored crossings and railroad right-of-way. Refer to the City of Durham
Water and Sewer Construction Specifications for pipe encasement details. See the table below for
encasement sizes. The pipe is required to have restrained joints under the road area. The jack & bore
pit size shall be shown and labeled on the construction plans. NCDOT and the railroads may have more
stringent requirements.

Table 5.2: Sizing Table for Carrier Pipe and Casing Pipes

Nominal Carrier

Steel Casing Pipe Size (Inches)

Pipe Size Railroad Crossing Road Crossing

(Inches) Outside Diameter ~ Wall Thickness  Outside Diameter ~ Wall Thickness
3 and Under 12.75 0.188 6.625 0.250

4 12.75 0.188 8.625 0.250

6 12.75 0.188 12.75 0.250

8 16 0.219 16 0.250

10 20 0.281 20 0.250

12 24 0.312 24 0.250

14 28 0.375 28 0.312

16 30 0.406 30 0.312

18 36 0.469 36 0.375

20 42 0.562 42 0.500

24 42 0.562 42 0.500
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D. Construction

Contact Durham Engineering Inspections for a pre-construction conference no less than 48 hours before
starting construction.

All waterlines are to be visually inspected by the Public Works Engineering Inspectors before backfilling.

Once a waterline has completed all steps for acceptance established by the Public Works Department for
testing and acceptance, the waterline must either have an active water meter or continuously turn over via a
hydrant meter rented from the City within seven calendar days of the last passing bacteriological test. Flow
rate and location of the meter shall be approved by the Department of Water Management prior to opening
the valve that feeds the waterline. Any waterline that has sat for longer than seven days must be re-flushed
and re-tested prior to being placed in service.

w

.

8.

9.

5.4 Fire Hydrants

The spacing and location of fire hydrants shall meet the current provisions of the North Carolina Fire
Prevention Code in addition to those provisions set forth in Items 2 through 16 below. Adequate
spacing of fire hydrants shall be determined by the Fire Official. Spacing of fire hydrants around
buildings and facilities shall take into account natural and man-made barriers, including steep terrain,
walls, fences, waterways, culverts and vehicle parking areas. Distance measurements shall be made
along the centerline of fire equipment access roadways where roadways occur.

Fire hydrants shall be located so that they shall be installed on a 6-inch branch line and shall be
equipped with a gate valve for isolation purposes. The hydrant isolation valve shall be located directly
adjacent to the water main and shall be inside the pavement when possible.

Hydrants shall be oriented so that large diameter connection faces fire apparatus access.

Hydrants shall be no closer than 10-feet from the PC or PT of any intersection, including non-
residential driveways.

Hydrants are to be placed 18-inches to back of curb.

Hydrants are 1-foot within the right-of-way on strip paved streets.

In residential and multi-family areas:

1 Fire hydrants shall be located near each street intersection.

1 Maximum spacing of hydrants in single-family housing areas shall not exceed 500-feet. The
hydrant spacing distance shall be the horizontal distance as measured along the centerline of the
street.

1 Hydrants shall be located near the entrance of each cul-de-sac bulb where the street leading to the
bulb is greater than 500-feet in length from the street centerline to the cul-de-sac radius point.

1 Hydrants shall be on same side as all Fire Department Connections.

In all commercial, business, institutional, office, shopping center, mobile home, and industrial areas:

1 Fire hydrants shall be located at each street intersection.

1 Maximum spacing between hydrants shall not exceed 500-feet. The hydrant spacing distance shall
be the horizontal distance as measured along the centerline of the street.

For projects designed with more than one phase, hydrants shall be located so that these guidelines are

satisfied during each phase of construction as well as after final completion of all phases.

10. Hydrants shall be situated at locations which enable fire apparatus to pass other fire apparatus which

have stopped to connect to the hydrant (driveway width 20-foot minimum).

11. A hydrant shall be installed no less than 6-feet nor more than 50-feet (lineal) from any and all Fire

Department Connections (FDC) . This requirement
buildings of group apartment housing as defined in Durham City Code Section 70-22(a)(1).
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12.

13.

14.

15.

16.

Landscape plantings (when fully grown) or other vertical projections greater than 6-inches in height shall

not encroach upon any fire hydrant within a 3-foot radius and not obscure view of hydrant upon

approach.

Hydrants shall be located a minimum of 40-feet from any building walls. Fire Official can reduce this

requirement.

Hydrants shall be situated to enable fire equipment to first pass a fire hydrant before reaching any

structure or hazard associated with a site.

Fire hydrants located on private property adjacent to a site may be considered when an off-street

access roadway of sufficient width and height between the two sites is established by an easement and

approved by the Fire Official.

Fire Hydrants located -

1 Across streets or roadways with median dividers, or

1 Across streets or roadways with 4 or more lanes, or

1 Across streets or roadways with an average daily traffic count of more than 30,000 vehicles from a
site shall not be considered accessible and useable for purposes of this section.

5.5 Fire Department Connections (FDC)

These fittings, typically associated with a sprinkler/standpipe system within a building, shall be located no
closer than 6-feet or greater than 50-lineal feet of a fire hydrant. In all instances, these fittings shall be
located on the same side of the travel lane. Both hydrant and connection shall be accessible along the
roadway fronting the building or along the roadway approaching the building. This requirement does not
appy t o FDCés serving the apartment buildings of
Section 70-22(a)(1).

Contact Fire Department for requirements for buildings with standpipe systems.

A.

el e

5.6 Valves

Type

Valves 12-inch and below require a valve box.

Valves 16-inch are required to be in 8-foot diameter manholes.

Gate valves are to be used up to and including 12-inch diameter water lines.

Valves controlling fire protection system water supplies, where located on private property shall be in
accordance with the North Carolina Fire Prevention Code. Post indicator valves (P1V), located 40-feet
from building walls when possible, shall be installed unless other valve arrangements are approved by
the Fire Official.

. Locations

Each intersection of water mains shall have one less main line valve than the number of intersecting
pipes as stated in 15A NCAC 18C .0907. The following shall also be followed dependent upon the type
of installation:
a. Public or private water mains and fire loops
i. If existing valve(s) are within 50 feet of the proposed junction, valve(s) do not need to be
installed on the existing water main or fire loop. Install new valve(s) within 50 feet of junction on
proposed water main or fire loop.
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ii. If existing valve(s) are more than 50 feet from the proposed junction, install valve(s) on the
existing water main or fire loop. Install new valve(s) within 50 feet of junction on proposed and
existing water mains or fire loops.

1. When an existing valve is present on the existing main but located more than 50 feet from
the proposed junction, the new valve(s) installed shall be placed on the existing main on the
side opposite of the closest existing valve on the existing main.

b. Domestic and fire services O2-inch

i. If an existing valve is within 50 feet of the proposed junction, an additional valve on the existing
water main is not required. Install a new valve on the proposed service.

ii. If and existing valve is greater than 50 feet from the proposed junction, install a valve on the
existing water main. Install a new valve on the existing main within 50 feet of the proposed
service and on the service.

1. When an existing valve is present on the existing main but located more than 50 feet from
the proposed junction, the new valve cut in shall be placed on the existing main on the side
opposite of the closest existing valve on the existing main.

c. Domestic and fire services < 2-inch

i. Domestic and fire services less than 2-inches in diameter do not require installation of a valve
on the existing water main. Install a new valve on the proposed service.

Each intersection of hydrant branch to water main shall have one valve on the hydrant branch.

3. For all private water systems, a valve shall also be located at the right-of-way line to delineate public
and private maintenance responsibilities.

4. Because insertion valves do not meet AWWA C509, insertion valves will not be accepted in lieu of a
cut-in valve on the existing water main.

5. Tapping sleeves and valves may not be used in lieu of the above requirements.

N

C. Straight Ris

Main line valves located in straight runs of pipe shall be spaced as follows:

Table 5.3: Valve Spacing

Main Size Maximum Spacing
4-inch 400-feet
6-inch 600-feet
8-inch 900-feet
12-inch 1000-feet
16-inch 1000-feet

D. Tapping Sleeves

1.

2.

A City of Durham Engineering Division Inspector is to be present at all taps to water mains prior to the
tap being made unless other arrangements have been made with the City Inspector.

Wet tap with a tapping sleeve and valve is permitted (refer to the City of Durham Water and Sewer
Standards and Specifications).

Same size taps are only allowed on an 8-inch line and smaller. Any larger same size connection
requires installing a tee and valve(s).

If a tapping valve is 12-inch or larger, the valve and the tapping sleeve are to be located within one
manhole. Cut in tees with sleeves are required for 12-inch by 12-inch same size taps or larger.
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E. Terminating Lines

1. For 12-inch by 16-inch taps, the valve and tapping sleeve are to be located in a 5-foot diameter
manhole.

2. Piping 12-inch and greater shall extend 3 pipe joints beyond end line valve. Piping less than 12-inches
in diameter shall extend 2 pipe joints beyond end line valves.

5.7 Blowoffs

A 2-inch blow-off assembly shall be installed on all dead end mains and, as directed by the Engineering
Division, at elevated points along the water main. Fire hydrants are not considered as blow-offs for public
lines.

5.8 Pressureeducing Valves

Pressure-reducing valves for water services shall be installed in accordance with current City of Durham
Plumbing Code.

5.9 Services and Meters

1. The City shall maintain water service |lines up to ar
when the water service line is connected to a public water line that has been accepted by the City of
Durham. This maintenance shall be limited to service lines that serve single family homes, duplexes
and triplexes and shall include the maintenance of the meter box, meter setter, meter lid and water
meter. The private property owner shall maintain the connection to the meter setter or yoke as well
as the water service between the setter and the private residence.

2. The city side of the proposed meter box for all water meters for single family homes, duplexes or
triplexes must be | ocated within 18 of City ROW or
City maintenance is proposed. Meters proposed to be located within ditch lines or driveways shall
require a Reference Guide for Development Alternative Design approved by the Department of
Water Management prior to installation. Meters located within sidewalks require a Reference Guide
for Development Alternative Design approved by the Public Works Department prior to installation
and require H-20 rated boxes.

3. The City shall maintain the water meter and gasket between the city meter and setting assembly for
all meters connected to private water mains or private services. The City shall not maintain meter
boxes, setting assemblies or othermet er appurtenances on private prope
ROW and easements.

4. Two meters shall not share one service line unless one meter is for irrigation purposes. Each

domestic meter shall have its own service line from the main.

Water meters shall be accessible to city personal at all times.

6. Water line services shall be copper or ductile iron from the main to the water meter and property
line.

7. Water services shall be at right angles from the centerline of the street.

Water services shall not cross property lines.

9. Meters locations shall be:

a. Behind the right-of-way line.

b. Just outside the right-of-way line. If sidewalk is located at the right-of-way line then the meter
shall be installed at the back of sidewalk or can be installed in the sidewalk providing the water
meter box top is flush, smooth and is not a tripping hazard. Extreme care shall be taken to

o

©
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10.

11.

12.

13.

14.

avoid hindering the accessibility of the meter with sidewalk construction. Avoid getting concrete

in or on any part of the meter box.

c. Easy to access with a vehicle (so a truck could back up to the meter).

d. Located in non-heavily landscaped areas.

Meter boxes are to be DFW Plastics Inc. model DFW37C-1 2
meters, or approved equal. Meter lids are to be DFW Plastics Inc. model DFW37C-12-1 EA f
meters,

meters, DFW1324C-12-1 EA f or 10

Meters equal to or greater than 1 ¥-inch shall be located in a vault with a 4-inch PVC gravity drain
to daylight or drainage structure. Meters less than 1 Y-inch shall be located in a meter box.

If a meter 20 or |l arger is

for 5/ 80 mefil@r6or DEWL 3~
or 5/ 80

or approved equal
pr op-d38kedt,3526pricrtathd Wat er

construction of the meter vault to verify the type and dimensions of the meter.
Sites with city sewer that are served by wells need a city water meter installed at an accessible

place for the meter reader.

Maximum tap sizes, allowed without a saddle, for various classes of ductile iron pipe:

Table 5.4: Maximum Tap Size

Pipe Diameter

Maximum Tap Size for Class

(inches)

250/350 Pipe (inches)

4 Ya
6 Ya
8 1

10 1%
12 1%

16-inch and larger see City Engineering for prior approval before tapping. Taps larger than those listed
must utilize a saddle or approved tapping sleeve.

15. Meters shall not be installed until as-built drawings have been approved. See Section 4.0 for as-

built drawing submittal requirements.

5.10 Water System Abandonment

Abandonment of water services shall include excavating down to corporation stop, turning it off and cutting
service line free from corporation stop. Complete the Service/Lateral Termination Form. The meter, if
present, shall be returned to City of Durham. Prior to any credit or refund being processed the meter must
be returned to Water Management Department and the meter number verified and coded properly as
returned. Utility Service Abandonments will take place prior to beginning utility construction work for a
project. Any excavation as part of abandoning utilities will require backfilling per City of Durham standards.
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Section 6: Cross Connection Control

This section is intended to provide design criteria for when a backflow preventer is required. The
Department of Water Management Cross Connection Control work group is responsible for reviewing the
type of backflow prevention assembly specified during plan review and issuing backflow preventer permits.
Contact Cross Connection Control (CCC) at (919) 560-4194 or via email at cccprogram@durhamnc.gov if
you have any questions. Submit plans to City Engineering according to Section 2.1, Construction Plan
Approval Process.

6.1 Guidelines

These guidelines are supplemental to the North Carolina Building Code, City of Durham Code of Ordinance,
and the City of Durham Cross Connection Manual. These guidelines are intended as a minimum
requirement. Public water suppliers may adopt more stringent requirements. Each supplier of water shall
conform to the minimum requirements established in these guidelines.

T Al installed backfl ow preventers siheadlol obfef itrhset aglrloeu
and not subject to flooding or freezing.

1 No water line shall create greater than 50-feet of dead water without a backflow preventer assembly
being installed.

1 All non-residential properties shall have domestic containment against backflow.

1 Alllawn irrigation systems are required to be protected with an approved ASSE #1013 1 RP type
backflow.

1 Per G.S. §143-355.4 for any new in-ground irrigation system that is connected to local government
water system shall have a separate irrigation meter.

1 A backflow preventer permit shall be obtained prior to any removal, relocation, new installations,
and replacement of existing backflow preventers.

A. Degree of Haard

1 Severe/High: Actual or potential threat of contamination that presents an imminent danger to the
public health with consequence of serious illness or death.

1 Moderate/Low: One that presents foreseeable and significant potential for pollution, nuisance,
aesthetically objectionable or other undesirable alterations of the drinking water supply.

B. Backflow Prevention Assembly Requirements

Table 6.1: Backflow Prevention Assembly Requirements

Degree of Hazard RP/RPDA DCVA/DCDA Air Gap
High Yes No Yes
Low Yes Yes Yes

RP: Reduced Pressure Backflow Assembly
RPDA: Reduce Pressure Detector Assembly
DCVA: Double Check Valve Assembly
DCDA: Double Check Detector Assembly

City of Durham Reference Guide for Developnizo2210-31 PageB5


mailto:cccprogram@durhamnc.gov

C. Guidelines for Backflow Assembly Installation in Water Distribution
System

1 RP/RPDA shall be installed above ground and shall have 12-inches minimum clearance in hotbox
from the floor to the lowest point of the backflow and 6-inches minimum from walls. Support stands
shall be located where they do not obstruct maintenance of the assembly.

1 DCVA/DCDA shall be installed above ground.

1 All backflow preventers shall be installed per ASSE specifications listed in the seal authorization

booklet provided at http://www.asse-plumbing.org/listings.html.

RPDA/ DCDA servicing fire protection, by-pass meters must read in cubic feet.

1 No new installations shall be installed below grade, in a basement, or in a vault.

==

6.2 Facilities that Require Installation of a Backflow Preventer

This is not intended to be an exhaustive list. Please contact CCC if your service is not provided below to
confirm adequate protection:

A. Low Hazard DCVA or DCDA

1 Fire sprinkler systems without booster pump facilities, fire department connection, or chemical
additives on facilities less than 5 stories

1 Connection to tanks, lines and vessels that handle non-toxic substances

Commercial establishments

1 Automotive service stations, bakeries and beauty shops with no health hazard and bottling plants
with no backpressure

==

B. High Hazard RPZRPDA or air gap

Lawn sprinkler systems
Wastewater treatment plants
Connection to an unapproved water system or unapproved auxiliary water supply
Connection to tanks, pumps, lines, steam boilers and vessels that handle sewage, lethal
substances, toxic or radioactive substances
Fire sprinkler systems with booster pump facilities, fire department connection, or chemical additives
or installation for buildings with five or more stories above ground level
Domestic water services for buildings with five or more stories above ground level
Hospitals and other medical facilities
Morgues, mortuaries and autopsy facilities
Metal plating facilities
Bottling plants (subject to back pressure)
Canneries
Battery manufacturers
Exterminators and lawn care companies
Chemical processing plants
Dairies
Film laboratories
Car wash facilities
Dye works
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Laundries
Swimming pools
Water front facilities
Restaurants

=A =4 -4 =4

6.3 Approved Backflow Prevention Assemblies

Meets ASSE standard (http://www.asse-plumbing.org/listings.html) and/or carries ASSE seal or is on the
University of Southern California approval list.

6.4 Backflow Prevention Assembly Installation

Backflow prevention assemblies must be located in a place where it is readily accessible for regular testing,
maintenance and inspection. Bypass lines parallel to a backflow prevention assembly shall have an
approved backflow prevention assembly installed that is equal to that on the main line.

All backflow preventers shall be installed a minimum of 12-inches minimum clearance from the ground to
the | owest point on the backfl ow assembly anidcheso hi gher
minimum from walls.

6.5 Fire Hydrants

Fire Hydrants (FH) shall be installed within506 of t he mai n. I f the 506 rule car
stagnant water, then backflow protection is required. If FH cannot be re-located indicate type, size, and

location on drawings of fire hydrant backflow, which shall have a Reduced Pressure Detector Assembly

(RPDA) ASSE #1047, with bypass meter reading in Cubic Feet. In ASSE #1060 heated insulated

enclosure, within 506 of the domestic tee.

6.6 Lawn Irrigation

All lawn irrigation systems are required to be protected with an approved ASSE#1013-RP type backflow.
Per G.S. § 143-355.4, any new, in ground irrigation system that is connected to a local government water
system shall have a separate irrigation meter.

All hose bibb irrigation systems are illegal and are subject to penalty. For additional information please click
here.

6.7 MEP Drawings

Effective 11/01/2017, CCC will implement a $150.00 fee to perform plan review and re-review(s) associated
with received building permit applications to the City/County Inspections Department. Application fees are
due once the building permit has been submitted to the City/County Inspections Department for review. In
order to request CCC to perform a plan review, a CCC Plan Review Request Form must be completed. For
additional information, please visit http://durhamnc.qov/952/Cross-Connection-Control.

6.8 Fee Schedule

The fee schedule can be found in our website http://durhamnc.gov/952/Cross-Connection-Control.
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Section 7: Sanitary Sewer System

7.1 General

This section provides minimum guidelines for the design of sanitary sewer main extensions for the City of
Durham sanitary sewer collection system. The Developer/Engineer shall satisfy the requirements contained
herein. See also Section 2 and 3, and the City of Durham Water and Sanitary Sewer Construction Details
and Specifications.

7.2 Sizing of Sanitary Sewer ha

A. Pipe Diameter

1. The size of the sanitary sewer lines is determined by:

1 NCDENR sizing requirements for sanitary sewer collection systems
1 Future growth beyond the site
1 Water Management and Engineering Division

2. Standard pipe diameter for public lines are 8-inch, 10-inch, 12-inch, 15-inch, 18-inch, 21-inch, 24-inch,
30-inch and 36-inch (refer to the Water and Sanitary Sewer Specifications).

3. A private sanitary sewer main shall be no less than 6-inches in diameter. The Engineer designing the
sanitary sewer main shall sizing provide calculations (sealed and signed).

4. A sanitary sewer main is a collection system of 2 or more laterals, or as defined by the definition in
Section 2.4. A sanitary sewer permit is required for all sanitary sewer mains, and as defined by Title
15A of the North Carolina Administrative Code, Subchapter 2H.

B. Slope Requirements

Minimum slope requirements for all pipe sizes are achieved by maintaining a minimum velocity of 2.5 ft/s
through the pipe when flowing half full. The minimum slope of any particular sanitary sewer main will also
govern the capacity of this pipe. Maximum slopes on sanitary sewer mains are 10%. The Engineering
Division will require specific slopes as needed to insure future service and maintenance needs. Minimum
slope requirements are:

Table 7.1: Minimum Slope Requirements for Sewer Pipes

Diameter of Pipe Minimum Slope

6-inch 1.00%
8-inch 0.50%
10-inch 0.28%
12-inch 0.22%
15-inch 0.15%
18-inch 0.12%
21-inch 0.10%
24-inch 0.08%
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C. Sanitary Sewer LiMaterial

1.

Standard sanitary sewer line material is to be PVC (schedule 35 for sanitary sewer mains and outfalls

and schedule 40 for 4-inch and 6-inch sanitary sewer laterals) or ductile iron class 350 pressure (refer to
the Water and Sanitary Sewer Specifications). All ductile iron pipe installed within a right-of-way (ROW)
or utility easement that is currently or may reasonably become public shall be lined with Protecto 401 or

approved equal . Liners shal/l be appltmeetall ASSM manuf act

requirements. The ceramic epoxy liner cannot be field applied.

All sanitary sewer mains located in casing pipes shall be DIP.

Transition of materials shall be done at manholes or with a rigid ductile iron coupling. The coupling shall
have deep socket push joint gasketed bells and a tapered flow way for a smooth transition between
different pipe materials. The coupling must also be air test rated and be able to pass a mandrel for pipe
inspection. Gasket grooves shall be machined and the gaskets shall be SBR rubber. The body of the
coupling must meet ASTM A536 for ductile iron. The SBR rubber gaskets must meet ASTM F477.

7.3 Sanitary Sewer Line Location

. Depth

Sanitary sewer mains shall be designed meeting minimum depth requirements for both sanitary sewer
outfalls and street mains. Sanitary sewer outfalls shall maintain a minimum depth of 4-feet from the
ground elevation to the pipe crown. Sanitary sewer mains in the street require a minimum depth of 5-
feet from the ground profile to the pipe crown. If a minimum depth of 3-feet cannot be met, ductile iron
pipe instead of PVC sanitary sewer pipe will be required. Sewer | i nes with | ess
eligible for recommendation for City acceptance without a Reference Guide for Development Alternative
Design approved by the Department of Water Management. This requirement does not apply to City
funded projects.

Sanitary Sewer lines greater than 18-feet deep shall be ductile iron, have a minimum of 5-foot diameter
manholes and the City will require parallel and/or oversized sewer lines with wider easements.

Pipe tops are to be kept 2-feet below streambed flow line elevations to avoid aerial stream crossings.
The pipe shall be placed to center the crossing at the midpoint between joints of the pipe (keeping the
joints as far from the creek as possible).

B. Location

Sanitary sewer lines shall be typically installed:

1 Under pavement within the right-of-way

1 On the south and west sides of streets

1 Inthe center of the driving lane of the street

1 Terminate all sanitary sewer mains with manholes

9 18-inch below or 10-feet horizontal from water lines. If unable to maintain either of these
separations or sanitary sewer crosses over water both lines shall be made of ductile iron for a
minimum of 10-feet to either side of crossing with midpoint of pipe being centered at the point of
intersection.

1 With 18-inch separation from storm drainage lines

1 Sewer lines that are eligible for recommendation for acceptance for ownership by the City of
Durham include all sewer mains located within City of Durham streets rights-of-way or North
Carolina DOT right-of-way. Sewer lines located in private streets, public or private access common
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areas, public alleys or private alleys shall not be eligible for acceptance by the City of Durham
without a Reference Guide for Development Alternative Design approved by the Department of
Water Management. The alternative design request would be processed as a Tier 1 request and
approval must be complete prior to approval of the associated site plan. Sewer lines that serve as
outfalls to serve adjacent properties may be eligible for recommendation for acceptance by the City
of Durham upon approval of a formal alternative design request received in writing from the
Department of Water Management, but must be located in permanent public sanitary sewer
easements. The Department of Water Management will not recommend acceptance of sewer lines
in private streets or common areas that serve, or are able to serve only parcels included within the
subject development. Outfalls that transition from City or DOT streets to private streets/access
areas must be approved as a Tier 1 alternative design prior to approval of the subject site plan.
Under all scenarios referenced above, all sanitary sewer mains shall be located within a street
right-of-way or permanent sanitary sewer main easement to allow city personnel access to
the main for maintenance and repair. Approval of the sanitary sewer main extension shall be
contingent upon the procurement of all necessary easements. This requirement does not apply
to projects funded with City funds.

T Bypass pumping greater than 50006 of sewer main shal
Reference Guide for Development Alternative Design approved by the Department of Water
Management . Bypass pumping greater than 5006 in | en
approval of the alternative design must take place prior to the site plan approval of the subject
project. This requirement does not apply to projects funded with City funds.

C. Easements

1. Public sanitary sewer easements shall be a minimum of 30-feet wide. A 40-feet wide easement shall be
required between 15 to 20 feet of depth. A 50-feet wide easement shall be required for sewer between
20 to 25 feet in depth.

2. All public sanitary sewer easements shall be located in open space.

3. Private sanitary sewer main easements shall be no less than 30-feet and may be greater depending
upon the depth and location.

4. Private sanitary sewer service easements shall be no less than 15-feet.

5. All sanitary sewer easements shall be drivable: Max longitudinal slope = 5:1 (H:V); Max cross slope =
10:1 (H:V).

6. No landscaping is allowed in existing or proposed sanitary sewer easements.

7. Earthwork may be allowed with City of Durham approval. Typical submittal shall be a plan and profile
provided at the site plan stage. All earthwork must be completed before sanitary sewer is installed.

8. No sediment traps, including temporary, shall be located in sanitary sewer easement or around
manholes.

9. Where required a storm drainage pipe shall be installed across the sanitary sewer easement. The size
of the pipe shall be determined using the 2-year storm event when it does not create a flooding problem.
The City of Durham reserves the option to require an additional analysis based on a larger storm event
and subsequent increase in storm pipe size.

D.Building Setbacks

1. Building setbacks shall be a minimum of 5-feet from all sanitary sewer easements where the depth to
invert is less than 15-feet. If depth to invert is greater than 15-feet the building setback shall be a
minimum of 10-feet.
2. Where no defined easement or right of way exists, the minimum building setback on all sanitary sewer
pipes shall be 15 feet or 5 feet from the edge ofthefoundat i onés | oading plane to t
greater.
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E. Encasements

Encasements for mains are required for crossing NCDOT roads/streets and may be required for crossing
City of Durham roads/streets. Refer to the City of Durham Water and Sewer Construction Specifications for
pipe encasement details. See the table in Section 5.0, Water Supply/Distribution, for encasement sizes.
NCDOT and the railroads may have more stringent requirements. The pipe is required to have restrained
joints under the road area. The jack & bore pit size shall be shown and labeled on the construction plans.

F. Construction

Contact Durham Engineering Inspections for a pre-construction conference no less than 48 hours before
starting construction.

All sanitary sewer pipes are to be visually inspected by the Public Works Engineering Inspectors before
backfilling. PVC lines shall be tested by a mandrel pull. Video inspection of sanitary sewer is required and
the video submitted to Engineering Development Review (see Section 4.1).

7.4 Manholes
A. Locations
1. Manholes shall be used when sanitary sewer lines change slope or direction.
2. Manholes shall be used when sanitary sewer lines 6-inch and greater intersect.
3. Manholes shall be spaced no greater than 400-feet apart.

B. Invert and Rim Elevations

1. The maximum separation of invert in to invert out within a manhole is 0.50-feet.
2. The minimum separation of invert in to invert out within a manhole is 0.10-feet.
3. Rim elevations along outfalls are to be a minimum of 3-feet above existing ground elevation. If 4 feet or

higher, the City of Durham Engineering Division shall require flat manholes, exterior steps and safety
bars on top of manhole.

4. Inflood plain areas, the 100-year flood elevation shall be noted on the drawings and the rim elevations
are to be set at 2-feet above the 100-year flood elevation.

5. Along outfalls, sealed top manholes with vents can be utilized if higher than 8 feet above the ground.

C. Drop Connections

1. Drops connections shall be outside drops (City of Durham Standards) unless approved by the City of
Durham Engineering Division. The entire drop and upstream pipe shall be ductile iron.

2. Drop connections are required when the difference between invert in and invert out is greater than 0.5-
feet (refer to Engineering Water and Sanitary Sewer specifications).

3. The minimum difference between the upper and lower inverts of the drop is 2.50-feet for 8-inch diameter
sanitary sewers. Lines larger than 8-inch will require more height. The drop connections should be
labeled on profile view.
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D. Manhole Diameter

1. Sanitary sewer mains from 8-inches up to but not including 18-inches in diameter require manholes to
be 4-feet in diameter. Sanitary sewer mains that are 18-inches in diameter and greater will require a
manhole diameter of 6 feet.
2. When the depth of the manhole exceeds 18-feet (measured from the rim to invert of the manhole) the
manhole shall be a minimum 5-foot diameter.
3. Depending on the number of lines entering the manhole and the angle of the lines entering the manhole,
a |l arger diameter wild/l be required per Manufacturerds

7.5 Sewer Taps

1. 4-inch lines should tap sewer mains instead of manholes where possible (exception would be cul-de-
sacs, which must be tapped at the invert of the manhole).

6-inch taps and larger will require a manhole at the sanitary sewer main.

Terminal manholes in cul-de-sacs are limited to a total number of 5, 4-inch diameter lateral services.
4. New taps into manholes shall be core drilled and installed with a flexible rubber boot.

7.6 Anchors

wn

1. For sanitary sewer mains less than 20% slope, there are no anchoring requirements.

2. For sanitary sewer mains greater than 20% and less than 35% slope, anchors will be required a
maximum of 36-feet apart.

3. For sanitary sewer main slopes of 35% to 50%, anchors will be necessary at a maximum of 24-feet

apart.
4. For sanitary sewer mains with slopes greater than 50%, anchors will be required at a maximum of 16-
feet apart.
7.7 Creek Crossings (Aerial)
Sewer | ines wi toher, inadudirsg sewér tines ttiatéare pdrt of aerial crossings over streams,

wetlands or other hydrologic features, are not eligible for recommendation for City acceptance without a
Reference Guide for Development Alternative Design approved by the Department of Water Management.
New gravity sewer lines and lift stations must also be installed at a depth to eliminate the need for aerial
crossings by future, adjacent development. The established standards for aerial crossings in the Reference
Guide for Development does not imply that a variance will be granted for aerial crossings. Sewer aerials in
floodplains or flood ways shall not be recommended for acceptance for maintenance by the City of Durham
without an approved Reference Guide for Development Alternative Design request as well as all required
FEMA floodplain encroachment approvals. The proposed aerial must be identified in a proposed site plan
and approval of the Reference Guide for Development Alternative Design must take place prior to approval
of the subject site plan. This requirement does not apply to City funded projects.

Ductile iron lock-joint pipe will be required for all creek/river/aerial crossings. Concrete supports and/or piers

will also be required. All aerial crossings require the pipe or casing pipe to be at least 1-foot above the 10-
year flow depth and at least above the 25-year flow depth.
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7.8 Services

Sanitary sewer services shall be installed according to the City of Durham standards and specifications.
Standard requirements are:

1. Sewer services shall not cross property lines.

2. Cleanouts every 75-feet maximum.

3. New single family homes, duplexes or triplexes that are proposed with City sewer service that do not
also receive City water service shall install a plug valve on the sewer service at the ROW line. A
cleanout must be provided between the customer and the plug valve at the ROW line. These plug
valves shall be installed by the developer with no City participation in the cost and must be present prior
to a COC being granted for the property. The plug valve shall be installed in accordance with the detail
provided by the City

4. 'Y' Cleanouts shall be installed at the right-of-way line or at the sewer easement line. Use of
combinations are not permitted.

5. Whenever possible, laterals shall be perpendicular from the sanitary sewer main to the clean out at the
right-of-way or the sanitary sewer easement.

6. When cleanouts are necessary in traffic areas, they shall be built according to the City of Durham
details.

7. Cleanouts that are not traffic bearing are to be flush with the ground with an 18-inch by 18-inch by 4-
inch concrete (3000-pounds per square inch (psi) min.) protective collar.

8. Cleanouts are to be installed according to the City of Durham details.

9. Laterals to be installed at the following minimum grade:

1 Minimum grade for a 4-inch diameter lateral is 2%
1 Minimum grade for a 6-inch diameter lateral is 1%

10. Pool drain shall be tied into sanitary sewer. Discharge into pool drain must be by pumping, not gravity.

11. Carwash drain shall be tied into sanitary sewer. The drain shall be placed such that it will not collect
rainwater and should be located under a roof, with the area beyond the roof sloping away from the
drain. The drain line shall contain a grit separator and oil/water separator.

12. Dumpster pads for food service establishments and all establishments utilizing a compactor shall have a
drain connected to the sanitary sewer. The areas beyond the dumpster/trash compactor pad shall be
sloped to drain away from inlet.

13. All force mains that are covered under the plumbing code shall discharge by gravity into public lines
starting at the right-of-way line.

14. Sanitary sewer connections to stubbed out services shall not be made until As-built drawings are
approved.

7.9 Force Mains

1. All public sanitary sewer force mains shall be ductile iron and be sized the largest diameter capable of
maintaining 2.5ft/s of velocity at lift station startup. Manifolding proposed force mains on to existing
force mains is not permitted. Bends are not allowed in force mains. Plan and profile drawings are
required. See the Section 2.1, Construction Plan Approval Process.

2. For private force mains, the Engineer shall submit designs to City of Durham Engineering Division (see
Section 2.1, Construction Plan Approval Process) and shall also conform to requirements of the State of
North Carolina. The private force main shall connect to a standard gravity service cleanout at the right-
of-way or easement line.
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3. All ductile iron pipe used for force mains shall be lined with Protecto 401, or equivalent (approval by
Engineering Division required), to reduce corrosive action. This is only required where the water column
separates from the pipe and creates an air pocket (at high points with air release valves).

4. Manifolded sanitary sewer force main connections to existing or proposed sanitary sewer force mains
are prohibited.

7.10 Pump Stations

1. For projects involving a sanitary sewer pump station, the applicant shall contact the Water Management
Department and City Engineering Division prior to submittal of site plan or construction plans. This is to
determine if the station is required or if there is a gravity option, whether or not the station will be public
or private and to determine the designs that apply. The Water Management Department shall decide on
types of equipment, station layout and pump operation characteristics.

2. The Lift Station Design Standards from Water management can be found here:
https://www.durhamnc.gov/DocumentCenter/View/43938/. The Water Management Department will
review and approve the pump station design construction documents.

3. Driveways into the pump station access drives shall have a minimum radius of 25 feet.

4. City Engineering Division will hold the approval of the construction drawings of a project until the Water
Management Department has approved the pump station design.

7.11 Sanitary Sewer Abandonment

A. Sanitary Sewer Maand Manholes

Abandonment of manholes shall consist of removal of manhole structures to 3-feet below finished grade,
filling the manhole with concrete to an elevation of 1-foot above the crown of the pipe and filling the
remaining portion with stone. The area of this removal shall be backfilled with clay and compacted well.

When sanitary sewer mains are abandoned, 5-lineal feet of sanitary sewer nearest the sanitary sewer to
remain live shall be filled with concrete.

B. Services

Abandonment of sanitary sewer service lines shall consist of excavating down to the service connection to
the main, cutting this connection and installing a watertight plug in the main. The service line and all clean-
out risers on the service line shall be removed. Utility Service Abandonments will take place prior to
beginning utility construction work for a project. Any excavation as part of abandoning utilities will require
backfilling per City of Durham standards.
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Section 8.0: Stormwater Conveyance Systems

This section provides design criteria for stormwater design of storm drainage conveyance systems. All
designs should be submitted for review as per Section 2.0. See Sections 8.1 to 8.4 for the requirements of
the Stormwater Impact Analysis, the design criteria of stormwater control measures, and as-built
requirements.

8.0.1 Land Disturbance

A. Grading Permits

Obtain grading permits covering erosion and sediment (E&S) control measures from the Durham County
Soil and Erosion Control Division (S&E) after site plan approval. The permit must be obtained before
starting any grading and construction work.

B. Other Permits

Other proposed environmental impacts, such as piping a stream, may require permits from:

United States Army Corps of Engineers

North Carolina Department of Environmental Quality

Durham City/County Planning Department

City of Durham Public Works Engineering and Stormwater Services Divisions

= =4 =4 =4

C. Erosion Control

The Erosion and Sediment Control plan sheets shall be separate from the stormwater and grading plan

sheets. Include the E&S Control Pl an in the constructd.i
this plan, the plan shall be included in the construction drawings. Any structures and/or pipes shown in the

E&S plan that are proposed to be permanent in a project shall not be installed prior to approval of the

construction plans and the payment of the inspection fees.

8.0.2 Design Criteria

A. Stormwater Conveyance Systems Design

Stormwater conveyance systems (storm drain systems, culverts and ditches/open channels) shall be sized
based upon criteria listed in Table 8.0.1.

Table 8.0.1: Design Criteria ftmstallation of New Stormwater Conveyance Systems

Drainage Design Design Criteria
Basin Size Storm
<100 acres ‘ 10-year

HW/D must be less than or equal to 1.0 for both inlet
and outlet control conditions.

Culverts
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O 100 al25year HW/D must be less than or equal to 1.0 for both inlet
and outlet control conditions.

<100 acres 10-year HGL for the entire system is to be below crown of all
Storm Drains Z pipes . -
O 100 al 25-year HGL for the entire system is to be below crown of all
pipes
<100 acres 10-year 10-year storm event must be contained within

channel banks with non-erosive velocities or
suitable channel lining.

O 100 al25-year 25-year storm event must be contained within
channel banks with non-erosive velocities or
suitable channel lining.

Open Channels

B. Existing Conveyance Systems

If properties proposed for development/re-development contain existing through-drainage systems
(Systems) (i.e. pipe system, open channels, etc.), the Systems shall be evaluated with the criteria in Table
8.0.1. If the existing Systems do not comply with the criteria, the existing Systems shall be replaced or
supplemented to meet the criteria.

If any existing System is replaced or supplemented or if any new System is proposed to meet the criteria
outlined in Table 8.0.1 or any other local, State or Federal requirement, a stormwater impact analysis (SIA)
shall be prepared in accordance with Section 8.1. Any increase in flow on downstream properties may
require on-site peak discharge rate attenuation or off-site improvements.

C. No Flooding of Buildings

All stormwater conveyance systems shall be designed so that no building or habitable structure, either
proposed or existing, is flooded or have water impounded against it during the 100-year storm event.

D. Overland Relief

Overland relief shall be provided for all stormwater pipe systems, inlets, and culverts such that no building or
habitable structure will be flooded or have water impounded against it during the 100-year storm event (see
figure below). 100-year storm ponding elevations, areas and overland relief zones shall be shown and
labeled on the Construction Drawings. A separate grading and drainage plan sheet shall be dedicated to
delineating these zones. Use a 100% clogging factor on the structures when calculating the 100-year
ponding elevation.
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Figure 8.0.1: 10§ear Overland Relief Exhibit
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E. Througkdrainage Systems

Conveyance systems, such as culverts and through-drainage storm systems, shall be designed to pass the
25-year storm for residential streetsand 50-y e ar st orm f or <coll ectors without el
roadway pavement.

F. Maximum Discharge into the Right of Way

The maximum runoff allowed to sheet flow into the right of way is 1-cfs during the 10-yr storm before
requiring a structure to collect the runoff.
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8.0.3 Storm Drainage

A. Hydraulic Grade Line Calculations

Hydraulic grade line (HGL) calculations shall take into account all head losses, friction factors and bypass
flows.

The starting point of downstream hydraulic gradient at the outlet end of the storm drain system shall be
determined by the following criteria:

1 If the receiving body of water is a detention basin or lake, the controlling water surface elevation
shall either be the normal high water elevation in the lake or the high water elevation in the
detention basin for the same design storm as that of the storm drain or shall begin at the
downstream crown of the outlet of the storm drain system, whichever is greater.

1 If the outfall is a stream or open channel, the controlling water surface elevation (as computed from
backwater calculations starting at a downstream channel cross-section where the channel
constricts) shall be the water surface elevation in the channel for the same design storm as that of
the storm drain or shall begin at the downstream crown of the outlet of the storm drain system,
whichever is greater.

1 If the outfall is another storm drain, the controlling elevation shall be the hydraulic grade line
elevation of the receiving storm drain immediately downstream of the junction for the same design
storm or shall begin at the downstream crown of the outlet of the storm drain system, whichever is
greater.

The HGL shall not exceed the top of structures or gutter elevations for the 25-year storm event for any storm
sewer system.

In instances where the City decides to allow the 10-year HGL to exceed the crown of the pipe, all out of
compliant pipe segments from one structure to another structure shall be constructed with water tight joints
rated to 10-psi. In addition, the pipe shall be manufactured without lift-holes if applicable.

B. Hydraulic Gide Line Report

Both 10-year and 25-year HGL calculations shall be provided with the Construction Drawing submittal for all
proposed storm conveyance systems as a separate report or in the Construction Drawings. Include in the
report:

Intensity (1)

Time of concentration (Tc)

Runoff coefficient (C)

Runoff coefficient correction factor for 25-yr HGL analysis (C25yr = C10yr x 1.1)
Drainage area map

Profiles showing the HGL in the pipes

=A =4 =4 -4 4 4
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8.0.4 Culverts

A. Hydraulic Grade Line Report

Both inlet and outlet control calculations for all proposed culverts shall be provided with the Construction
Drawing submittal. These calculations must demonstrate

For outlet control, the downstream hydraulic gradient at the outletendof t he cul vert shall beg
water surface elevation or at the downstream crown of t
elevation is computed from backwater calculations starting at a downstream channel cross-section where

the channel constricts.

B. Headwalls

Concrete end-sections or concrete (poured-in place) headwalls and endwalls shall be required when:

Pipes O 36 inch in diameter

Pipes < 36 inches if HW/D is > 0.90

if there is a tailwater condition at the pipe outlet such that the crown is submerged
smaller sized pipes will require headwalls if within a steep slope, per Engineering

=A =4 =4 =4

For stormwater ponds headwalls and endwalls see Section 8.3.

Provide a concrete curtain with all proposed flared end-sections. The curtain wall shall extend for the entire
width of the flared end-section opening, shall be at least 4 inches thick and shall extend to a depth of 18
inches deep or below the bottom of adjacent riprap, whichever is deeper. The curtain wall shall be
constructed with a concrete strength of at least 3000 psi.

Provide riprap or approved alternative outlet protection calculations for all stormwater outlets with the
Construction Drawing submittal.

HDPE flared-end-sections are not allowed.

For public streets crossed withanopen-e nded pi pe O 24 i nfoditégh PMCreoagd darknet er , a
green chain link fence will be required at the right-of-way for a length measured from the culvert to the end
of the fill section.

8.0.5 Open Channels

Open channel conveyance systems shall be sized for the 10-year storm event (drainage basin < 100 acres)
or25-year event (drainage basin O 100 acres). The design
banks with non-erosive velocities for the channel lining. Design calculations for all channelized stormwater

flow shall be provided with the Construction Drawing submittal. A table of the channel segment, slope,

channel area, (calculated) velocity, channel lining, and maximum channel lining velocity shall be provided on

the construction plans. Manufacturer information may be required to support maximum channel velocity.

A yard swale will be considered a through drainage channel if and when it drains two or more upstream

properties or conveys a10-yearst or m event peak flow rate of O 2 cfs.
provided for the yard swale.
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When drainage ditches cross sanitary sewer easements, storm drain pipes are to be installed. The pipes
are to be sized to accommodate the 2-year storm event flow of the ditch. The pipe shall cross perpendicular
to the easement and shall extend the entire width of the easement.

The Tractive Force method shall be used to determine the appropriate channel lining to mitigate erosion in
the open channel for the appropriate design storm listed in Table 8.0.1 above. The Maximum Permissive
Velocity method is not acceptable to determine the appropriate channel lining.

8.0.6 Gutter Spread

A. Allowable Spread

Gutter spread calculations shall be provided for all proposed public and private streets with the Construction
Drawing submittal. Adequate drainage controls shall be provided so that the gutter spread does not exceed

half the travel lane width for the 2-year storm event. The bypass into an intersection shallbe O 0. 10 <c¢f s
(cubic feet per second) for the 2-year storm event (applies to driveways as well). Curb inlets are not allowed
within the radii of driveways or street intersections. They are typically provided upstream of intersections.

Half of a travel lane is calculated as ¥ of the pavement section plus the width of the gutter. For cul-de-sacs,
use the road stem of the cul-de-sac for calculating the allowable gutter spread.

Table 8.0.2: Allowable Gutter Spread on TypiBackto-Back Widths

B-B Width with 24 inch Allowable Gutter B-B Width with 30 inch Allowable Gutter

Curb and Gutter (feet) Spread (feet) Curb and Gutter (feet) Spread (feet)
22 6.0 23 6.5
24 6.5 25 7.0
26 7.0 27 7.5
32 8.5 33 9.0

B. Calculations

Gutter spread calculations shall include the following:

All flow rates in cfs to the nearest hundredth

All bypasses and the inlet that it will be directed to.

Use a 50% clogging factor to determine the inlet capacity for sump conditions
Methodology and equations used to determine the spread

Table of checks for spread and bypass:

=A =4 =4 =a =

Table 8.0.3: Checks for Spread Calculations

Inlet # Bypass Inlet Spread (feet) Allowable Bypass
Gutter Spread (cfs)
(feet)
CB1 CB2 4.0 6.0 0.00 Pass
CB2 Offsite 5.5 6.0 0.05 Pass
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8.0.7 Stormwater Conveyanddaterials and Installation Standards

A. Diameter

The minimum pipe diameter for culverts and storm sewer systems shall be 15 inches.

Connection to downstream smaller diameter pipes will not be allowed.

B. Slope

Pipe systems and culverts shall be at a 1% minimum slope. Slopes of 0.7% or higher may be allowed if a
cleansing or scour velocity of 2.5 ft/s is maintained in the pipe during a 3 in/hr storm. Provide these
calculations with the Construction Drawing submittal for approval.

All changes in slope in storm drainage systems shall occur at a structure.

Open channels shall have a minimum slope of 2%.

C. Pipe Material

The City of Durham allows the following pipe materials:
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Table 8.0.4: Acceptable Pipe Materials

Pipe Material Specification
Reinforced concrete pipe - Conforming to ASTM C76
- Minimum Class Ill
High density polyethylene - Conforming to AASHTO M294,
pipe (HDPE) - Type S pipe with silt tight joints or better

- Diameter: minimum of 15 inches to a maximum of 60 inches
- May be used in temporary sediment basins

- Shall not be used for risers or spillway structures in BMPs

- HDPE flared end sections are not allowed for BMPs.
Structural plate pipe - Includes bottomless culverts

- Full bituminous coating inside and out and a paved invert

- Conforming to AASHTO Section 12

Structural plate aluminum - Includes bottomless culverts
pipe - Conforming to AASHTO Section 12
Corrugated metal pipe - Includes bottomless culverts

- Full bituminous coating inside and out and a paved invert

- Conforming to AASHTO Section 12

Corrugated aluminum pipe - Includes bottomless culverts

- Conforming to AASHTO Section 12

- Aluminized pipe is not acceptable

Corrugated steel, aluminum - Conforming to AASHTO M274 with silt tight joints or better

coated, Type 2 pipe - Allowable soil and water pH range 6.0 - 8.0 shall apply.

- The maximum allowable flow velocity shall be 5 fps.

- Resistivity shall be greater than 1500-ohm-cm.

- Soil shall be tested for pH value and Resistivity every 200-feet
(minimum of 2 test locations per pipe run required)

Ductile iron pipe - Cement lined

Transition between different pipe materials shall be by a structure only, and not by a coupling.

If RCP is used at a stream, then an 8-foot section must be used at the lower end (nearest the stream)
because of possible undermining.

D. Structures

City standard or NCDOT standard catch basins shall be installed in the ROW. Pre-cast structures may be
allowed, requiring inverts to be factory cut. Use open-throat tops instead of grates on drop inlets capturing
and conveying drainage at the back of residential lots. See the City standard details for allowed drainage
structures http://durhamnc.gov/3626/.

Provide a minimum of 0.1 feet drop between invert in and invert out in storm structures. A drop of at least
0.2 feet is recommended.

The maximum spacing between structures for storm drainage systems shall be no greater than 400 feet.

When using a standard 30-inch inlet with 24-inch curb, the edge of pavement shall remain constant and the
back of curb shall transition away from the pavement to accommodate the larger inlet.
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1. Yard Inlets

A standard structure shall be used instead of a small plastic yard inlet (nyloplast, for example) when the
drainage area is larger than 400sf.

E. Depth

Stormwater pipes shall have a minimum cover (from the top of the pipe to the finished grade) of 12 inches
within private property and a minimum cover of 18 inches within the ROW. Pipes 30 inches in diameter or
larger shall be deep enough to accommodate drainage structures. Pipes 60 inches in diameter or larger
shall have a minimum of 24 inches of cover. When pipe is exposed to construction loads or other loads in
excess of AASHTO H-20, an additional 12 inches of cover shall be provided.

Stormwater pipes excessively deep (depth > 20 feet) require special approval from the Engineering
Development Review Group.

Vertical distance required:

1 12 inches of separation from waterlines (if < 12 inches, provide concrete collar at crossing)
1 18 inches of separation from sanitary sewer (if < 18 inches, sewer shall be DIP)

F. Horizontal Separation

Maintain a minimum of 5 feet horizontal separation between storm pipes, (measuring from the centerline of
the pipe) and trees and other utilities.

G. Construction

Contact Durham Engineering Inspections for a pre-construction conference no less than 48 hours before
starting construction.

All storm drain pipes are to be visually inspected by the Public Works Engineering Inspectors, with an option
to require the system to be mandrel tested. Video inspection of storm drain systems is required and the
video submitted to Engineering Development Review (see Section 4.1).

All pipes shall be installed per the latest NCDOT Standard Specifications for Street and Highway
Construction unless stated otherwise intheCi t y6s Ref erence Guide for Devel opme
Specifications. Backfill material used to install pipe within the street ROW shall be as defined by latest

version of NCDOT Standard Specifications for Street and Highway Construction. Upon submittal of written

certification of material suitability by a licensed geotechnical engineer, NCDOT Class | material may be

used. All backfill material shall be approved by the PW Engineering Inspections prior to placement of

material within the street ROW.

8.0.8 Stormwater Easements and Building Setbacks

Stor mwater conveyance systems for Athrough drainageo sh
|l ocated outside of the ROW. fAThrough drainageancs hal l be
of drainage from one property (including the public right-of-way) through another property. It is

recommended that these stormwater easements be located on open space and not within private property.
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A. Easement Width

The width of stormwater easements for pipes shall be calculated as follows: width of stormwater easement
equals 14 feet plus the outer pipe diameter plus 2 feet for every 1 foot of vertical depth greater than 5 feet.
The depth shall be measured from the top of the ground to the invert of the pipe.

Stormwater easements for channels are to be calculated as follows: width of stormwater easement equals
to the channel width measured from the top of bank plus 7 feet from the top of bank on each side of the
channel.

All stormwater easements shall be drivable:

1 Max longitudinal slope: 5:1 (H:V)
1 Max cross slope: 10:1 (H:V)

B. Building Setback

1. Storm Drainage within Easements

The minimum building setback on all stormwater easements shall be 2 feet. Excessively deep storm sewers
shall have an additional building setback from the easement:

1 5 feet for pipes between 10 feet and 15 feet in depth (measured from the ground surface to the pipe

invert)
1 10 feet for pipes deeper than 15 feet

2. Storm Drainage within Private Property (when easements arequited)

The minimum building setback on all stormwater pipes shall be 7 feet or 2 feet from the edge of the
foundationdéds | oading plane to the pipe, whichever is gr

C. Not Allowed within Easements

Structures are not allowed within stormwater easements and easement setback. Easements and setbacks
shall not intrude within proposed building envelopes.

In no instance shall the load plane of a building or structure come within 5 feet of the outside edge of a
storm pipe.
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Figure 8.0.2: Easement and Easem&attback Exhibit

Storm Drainage Easement and Setback

(NTS)

Storm Drainage Easement

146 mini mu _
7

seft

O

Retaining walls may encroach on the easement setback if the geogrid for the wall is located outside of the
easement.

26

Large landscaping, such as trees and large shrubs, are not allowed within stormwater easements.

D. Overlapping Easements

Stormwater easements shall not be combined with other utility easements. However, stormwater easements
may overlap with other utility easements as long as the utility in one easement does not encroaches into the
easement of the other utility and all setbacks requirements are met.
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Figure 8.0.3: Overlapping Easements Exhibit
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E. Blanket Easements and Variable Width Easements

Blanket easements are allowed for storm drainage crossing townhome lots when a blanket easement
already exists in the townhomes for maintenance of other utilities within the lots.

Variable width easements are allowed for roof leaders and small yard drainage systems that will be

mai ntained by the townhomesdé Home Owners Association.
to be done by digging by hand so a smaller width easement is allowed.

8.0.9 Retaining Walls

Retaining walls shall be clearly labeled on the grading plan sheet of site plans and the construction
drawings. Provide the top and bottom wall elevations at the ends of the wall, middle of the wall, and any
spot where wall changes direction. Building permits for retaining walls shall be reviewed and approved by
Engineering only after the construction drawings of the project have been approved.

Retaining walls and its geogrid are not allowed within the public ROW. Retaining walls shall be setback from
the right of way a distance equal to the height of the wall.

Retaining walls shall be located outside storm drainage easements. Retaining walls may encroach into the 2
feet easement setback as long as the geogrid of the wall is located outside of the easement.

Storm drainage pipes may only cross a retaining wall at the ends of the wall.
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Figure 8.0.4: Retaining Wall Installation adjacent to the Right of Way

RETAINING WALL INSTALLATION
ADJACENT TO THE RIGHT-OF-WAY

RETAINING WALL

PUBLIC RIGHT-OF-WAY OR

[ PRIVATE STREET EASEMENT

HWA (VARIES)

HW (VARIES)

RETAINING WALL

HWA (VARIES)

NOTES:

1. HW/ HWA = HEIGHT OF WALL.
2. NO PORTION/COMPONENT OF A WALL SYSTEM CAN ENCROACH INTO THE RIGHT-OF-WAY.
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Section 8.1: Stormwater Impact Analysis

This section provides criteria for designing stormwater control measures and generating a stormwater
impact analysis (SIA) including narrative, peak runoff analysis, pollutant requirements, and stormwater
control measure (SCM) considerations. All site plan submittals shall meet the requirements in Section 1.0,
Public Works Department Engineering and Stormwater Development Review Divisions and Department of
Transportation and the Rezoning, Site Plan and Plat Process. All construction drawing and SCM design
calculations shall be submitted as per Section 2.0, City of Durham Construction Drawing Review Process
and Section 8.0, Stormwater Conveyance Systems through Section 8.4, SCM Design/As-Built Summary
Sheets.

Prior to the approval of any preliminary plat or site plan required by the Unified Development Ordinance, the
owner of the property proposed for development shall submit a SIA that complies with the requirements set
forth in the Durham City Code and this Reference Guide for Development.

SIA submittals that do not meet the minimum requirements listed below in Sections 8.1.1 through 8.1.6 may
be returned without review for supplementation, revisions, and resubmittal.

8.1.1 General

A. Purpose of the Stormwater ImgiaAnalysis

All land-disturbing activities that require a preliminary plat or site plan submittal to the Planning Department
must include an SIA with each site plan submittal. The SIA is intended to determine the need for SCMs,
provide justification for the design of SCMs, and demonstrate how development complies with the
requirements as written in the Stormwater Performance Standards for Development ordinance, which is
found in Durham City Code Chapter 70, Article X, Sections 70-736 through 70-749. The purpose of these
requirements is to assess, prior to development, potential flooding, erosion, and water pollution impacts on
existing downstream areas as a result of a proposed development. The SIA requirements are applicable to:

1 All site plans deemed by the City-County Planning Department to be above a Level 1 (Level 1is a
site plan requiring only Planning Department review),

1 Construction drawing approval where a site plan is not required.

B. Key Definitions

Within Section 8.1, the following terms and phrases not otherwise defined by Section 70-736 of the City
Code, regardless of capitalization, shall have the meanings set forth below:

1 Land Disturbance - a change in the natural cover or topography of land that may result in
sedimentation, and includes but is not limited to grubbing, stump removal, removal of topsoil, coarse
or fine grading, and disturbance to the subgrade.

1 New Impervious i Any impervious surface placed on previously pervious surface or where its
construction triggers the land disturbance definition as of the applicable baseline date. Impervious
areas that are redeveloped or replaced down to the subgrade are considered new impervious if the
amount of impervious area increases over the baseline date.
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1 Pre-Developmenti The land cover lawfully established prior to the applicable baseline date.
Baseline dates vary by rule as described in the City Code Chapter 70, Article X, Sections 70-736
through 70-749.

Project i Changes to a site either proposed or previously having taken place (Previous Project).
Post-Development i Changes in land cover on a site from the pre-development land cover.

Regulatory Basin i Referring to one of the three stormwater basins within the City of Durham
subject to state water quality regulations, including Falls, Lower Neuse, and Jordan Basins.

1 Stormwater Development Review i The stormwater development plan reviewers in the City of
Durham Department of Public Works.

1 Total Maximum Daily Load (TMDL) i A federal regulatory term describing a limitation on the amount
of a specific pollutant that a surface water can receive while still meeting water quality standards.

C. Formatting

SlAs shall be signed and sealed by a registered North Carolina Professional Engineer having experience in

the design and construction of SCMs similar in nature to that proposed. In accordance with 21 NCAC

56.0701(c)(4) and North Carolina Board of Engineers and Land Surveyors policy, in cases where a licensee

in responsible charge of the wor lsuccessordineaseamaytakel e t o con
responsible charge by performing and documenting all professional services to include developing a design

file including work or design criteria, calculations, code research, and any necessary and appropriate

changes to the wor knéee 3hhlldave aoritrol ef srsl cesponkibility éor the work product

and the signed and sealed originals of all documents. o0

1. Cover Sheet with Professional Engineer Seal, Signature, and Date

2. Table of Contents

3. Project Narrative

4. Stormwater Development Review Submittal Checklist (Type of checklist based on review process).

5. Reference Material (including but not limited to USGS topo, Soil Survey map?!, FEMA map, stream
determinations, rainfall data, etc.)

6. Peak Flow Analysis i Hydrology and Hydraulics Modeling

7. Water Quality Calculations

8. SCM and Other Design Calculations (Construction Drawing Stage Only)
9. SCM Design Summaries (Construction Drawing Stage Only)

These sections must be ordered as listed, however further section breakdown is both permitted and
encouraged.

'1See Appendix A, AProcedure for Obtaining a Copy of the
directions on how to obtain the 1976 Soil Survey map information.
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Hydrology and hydraulic calculations shall be provided in an 8.5-inch by 11-inch format (refer to checklists
found in Section 1.2, Stormwater Development Review Section Rezoning, Site Plan, Preliminary Plat and
Final Plat Submittal Requirements, and Section 2.0, City of Durham Construction Drawing Review Process).

Hydrologic drainage area maps shall be provided in a 24-inch by 36-inch format to a scale no less than 1
inch = 30 feet unless approved otherwise on a case by case basis. Large developments or tracts of land
where a smaller scale can limit the number of sheets and break lines could be adequate justification for
utilizing a scale smaller than 1 inch = 30 feet.

Pre- and post-development and SCM drainage area land use maps for the nutrient calculations must be to a
scale no smaller than 1 inch = 100 feet unless a smaller scale is allowed on a case specific basis.
Generally, the City discourages multiple sheets with break lines when a better alternative exists to minimize
by using a smaller scale.

All SIA materials shall be bound together with each section tabbed, in a three-ring notebook. Loose paper
will not be accepted.

D. Electronic Submittal

Submit to Stormwater Development Review in accordance with Development Service Center protocols. The
electronic submittal shall contain copies of the following in the listed format:

1 Sealed SIA: The entire document including narrative, data, calculations, pre- and post-development
drainage area and land use maps, and all appendices. (Format: PDF)

Site Plan (Format: PDF)

Stormwater Nutrient Accounting Tool (Format: Excel)

Nutrient Reporting Form (Format: Excel)

Construction Drawings i For Construction Drawing Review Only (Format: PDF)

SCM Design Summaries i For Construction Drawing Review Only (Format: PDF)

=A =/ =4 -4 -4 =

SCM Drainage Area Polygon - For Construction Drawing Review Only (Format: AutoCAD
DWG/DXF, Microstation DGN, or ESRI Shapefile)

o0 Applicable only for a development where there are one or more proposed or utilized SCMs,
however, any existing SCMs on site must be included as well.

o Files must be georeferenced to North Carolina State Plane (NAD83) coordinate system in
the units of US Survey Feet.

o If CAD file is used, isolate the SCM drainage area polygon to a single CAD layer named:
SCM_AREAPOLY. (Ancillary layers can be included but are not required).

1 Additional items such as soils report for seasonal high water table determination, stream
determination letters/reports, etc. (Format: PDF) (Soils reports for seasonal high water table
determination are required for construction drawing review, but are encouraged earlier in the review
process.)

E. Previous Projects and SlAs

If a previous project was completed onsite after April 23, 1997 and required an SIA; a copy of the previously
approved, sealed, and signed SIA shall be submitted with each plan submittal including re-submittals if
designer desires to utilize this. Prior stormwater requirements shall continue to apply to existing
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development so long as new development does not trigger requirements that supersede those previously in
effect. Redevelopment that is exempt under the currently enforced city standards shall continue to maintain
and reconstruct all SCMs in compliance with approved plans.

F. Required Reference Material

The following supplemental material shall be included with each submittal regardless of the presence of
streams or floodplain on the site:

1 Alegible copy of the most recent United States Geological Survey 7.5 Minute Quadrangle map
including map reference, with site boundary clearly delineated and labeled. The map shall clearly
show streams.

1 Alegible copy of the published hard copy Durham County Soil Survey map including map
reference, with site boundary clearly delineated and labeled. The map shall clearly show streams.
This map is for surface water identification purposes only and shall not be used for soil data. The
official soil data for any county is the Web Soil Survey.

1 Alegible copy of the Web Soil Survey Map or a geotechnical exploration report with map, clearly
delineating and labeling the site boundary. The map shall show soil classification and include a
reference table that describes the hydrologic soil group classification.

1 Alegible copy of the effective Federal Emergency Management Agency National Flood Insurance
Program Flood Insurance Rate Map including map number, map date, and site boundary clearly
shown and labeled. The effective and/or future FEMA 100-year floodplain, with base flood
elevations (if applicable), shall be shown on the plans. The copy of the Flood Insurance Rate Map
can be via the actual FEMA Flood map, a FEMA Firmette, or a map export from the North Carolina
FRIS website. http://fris.nc.gov/fris/Index.aspx?FIPS=063&ST=NC&user=General%20Public.

1 Completed Stormwater Development Review checklist for the applicable submittal type. This
checklist shall be updated with each submittal.

1 NOAA Atlas 14 Point Precipitation Frequency Estimates with hydrographs specific to the site
location. This shall be in the form of a printout of the Atlas 14 website showing the map with the site
location selected. The hydrographs shall be downloaded and presented graphically.

G. Meetings

The owner, designer, or other interested party may request a meeting with Stormwater Development
Review (preferably after a pre-submittal meeting has been completed) to discuss specific items pertaining to
a project. When requesting a meeting, the party making the request shall include a brief agenda describing
the purpose of the meeting and the items to be discussed.

It is likely that Stormwater Development Review will not make decisions pertaining to special circumstances
or project complications during a meeting unless guidance is already available in City Standards. If a
decision is requested, a full evaluation will be conducted within a reasonable timeframe to include
information provided during the meeting and other available resources.

Stormwater Development Review reserves the right to decline a meeting request for any justified reason.
H.Desif SND& [ SGGSNI {L!

Any plan submittal where a full SI'A i sAnDbesiwgmemrmds elde tsth
may be submitted in lieu of a full SIA when the applicant can demonstrate all of the following:
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1 Exemption from the peak runoff control requirements in Section 70-738(b) of the City Code of
Ordinances,

1 Exemption from the stormwater pollutant standards in Section 70-739 of the City Code of
Ordinances, and

1 Preservation of existing or previously-approved drainage patterns.

If existing or previously approved drainage patterns are proposed to be changed, if an increase in
impervious area (over that currently existing or that previously approved in the SIA) is proposed, or if new
floodplain has been proposed on developed property downstream, a new or revised full SIA will be required.
For diminutive increases in impervious area, consultation with Stormwater Development Review is
suggested.

Any plan submittal, where a full SI A i signedantdsealedby ant ed,
a registered professional (North Carolina Professional Engineer or North Carolina Registered Landscape
Architect). The Designerodos Letter shall reference:

1 The name of the site,

1 The pin number(s) for the affected parcels,

1  The current permit case number,

1 Previous case numbers (if applicable),

1 The regulatory basin within which the site is located, and

1 The watershed protection overlay in which the site is located.

The Designerds Letter shal lofwayadull SIp (either ievised omnew)ishoe f e x pl an
warranted and include the following attachments:

1. Completed, signed, and sealed Stormwater Development Review Site Plan Submittal Checklist. The
checklist shall note when items on the list may not be applicable to the submittal by writing "n/a" on the
Applicant Initials line. Stormwater Development Review will ultimately determine if items are required.

2. Copies of all previously approved signed and sealed SlAs for the site (if prepared for previous projects).

3. Alegible copy of the United States Geological Survey 7.5 Minute Quadrangle map including map
reference, with site boundary clearly delineated and labeled. The map shall clearly show streams.

4. A legible copy of the published Durham County Soil Survey map including map reference, with site
boundary clearly delineated and labeled. The map shall clearly show streams. This map is for surface
water identification purposes only and shall not be used for soil data. The official soil data for any county
is the Web Soil Survey.

5. Alegible copy of the effective Federal Emergency Management Agency National Flood Insurance
Program Flood Insurance Rate Map including map number, map date, and site boundary clearly shown
and labeled.

The letter below serves as an examplef or an appropriate Designeros Letter.
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March 25, 2017

To: Stormwater Development Review Ny
City of Durham Department of Public Works W hy
Ity u p ubli \\\\\\\\\ \(\ C A F? (S/////// ,
S oo mas J Z
From: Your Name Here, PE \\%\\\OQ‘?ESS/O(//LZ%
Top-of-the-Heap Engineering Services, LLC §% Qp 1 - Z
101 Faraway Street S T VT Z
D e v iAtlvécate, NC 27700 = SEAL F—
Ph: (919) 555-1212 = @ 123456 =

Email: yournamehere@TotHEngr.com

Tlame et

2 §
Z < S
., . ‘Q.\\
2 Y GINETRS

/////ﬁ /\/AME\e\t\\\\\\
Ref: Fastest Food Restaurant Parking Renovation "2izsi2017
Case #: D1751039
Previous Case#: D0841999
PIN: 0823-12-86-3333
Watershed: Falls Lake
Water Supply Overlay: None

Subject: Designerd6s Letter

The subject site plan concerns a parking lot renovation that includes some minor reconfiguration of the

parking islands, and resurfacing and restriping of the parking lot for this restaurant. The purpose of this
letter is inform Stormwater Development Review that this site plan will decrease impervious area by 98
square feet as summarized below.

i Existing Site Impervious: 17,096 SF
1 Proposed Impervious: 16,998 SF
1 Net reduction: 98 SF

No changes in the overall drainage patterns for this project are proposed, and no new floodplain is proposed
on developed downstream property. As such, the previously approved peak flow calculations in the
Stormwater Impact Analysis for site plan D0841999 remain valid.

The project involves 6,500 SF of land disturbance. The previous 2008 site plan D0841999 involved 4,347
SF of land disturbance. Thus, the cumulative land disturbance since 12/31/2006, the Applicable Baseline
Date for the Falls Basin, is 10,847 SF, which is less than the applicability threshold of 12,000 SF for
pollutant reduction requirements.

If you have any questions, please feel free to call or e-mail me.

Attachments: (1) Copy of Stormwater Development Review Site Plan Submittal Checklist
(2) Copy of the previously approved Stormwater Impact Analysis
(3) Copy of the most recent adopted FEMA Flood Insurance Rate Map (FIRM) for the site
(4) Copy of the USGS 7 ¥ minute Quadrangle map
(5) Copy of the Durham County Soil Survey map
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8.1.2SIA Narrative

The SIA shall include a narrative report that describes the project, provides a discussion on the items
outlined in this section, and shall follow the requirements herein. If an item is not applicable, the narrative
shall provide justification. Leaving any of the topics of this section unaddressed will require the narrative be
edited and resubmitted.

The narrative shall include all of the following subsections:

A. Project Data

A list of the following project data shall be provided at the beginning of the narrative section:

The project name,

Parcel identification numbers (PINS),

Parcel address, or of more than one parcel, general site address,
Any previous rezoning or site plan case numbers,

Stormwater regulatory basin (Jordan, Falls, Lower Neuse),

River basin (Neuse River Basin or Cape Fear River Basin),

=A =4 =4 =4 -4 -4 =

Quantification of existing impervious area (as of the applicable baseline date) and proposed
impervious area,

=

Area of land disturbance, in square feet, for the project and as of the applicable baseline date,

Any TMDLs currently in effect for non-point sources (Example: Northeast Creek i Fecal Coliform or
Third Fork Creek i Turbidity, see https://deq.nc.gov/about/divisions/water-
resources/planning/modeling-assessment/tmdls/draft-and-approved-tmdis), and

1 Watershed Protection Overlay (None, F/J-A, F/J-B, E-A, E-B, M/LR-A, M/LR-B).

B. Site History

An introductory paragraphs h a | | describe the siteds history including
after April 23, 1997, the date the changes took place. The site history shall be broken down by applicable

baseline dates including peak runoff, water quality, and watershed protection overlay. Applicable baseline

dates can be found as follows:

1 Watershed protection overlay requirements: 1/1/1994, per the Unified Development Ordinance,
Section 8.&.3. A;

1 See the Stormwater Performance Standards for Development in the Durham City Code Chapter 70,
Article X, Sections 70-736 and 70-738 for applicable baseline dates for:

0 2-and 10-year peak flow requirements,
o 1-year peak flow requirements, and

o Nitrogen and phosphorus requirements.
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C. Project Description

The proposed project shall be generally described (number of lots, parking spaces, building improvements,
removals, drainage patterns, land disturbance, slopes, zoning restrictions, downstream drainage concerns,
etc.). This shall include the post-development land cover and type of development taking place. For single
family residential developments, the narrative shall distinguish between detached single family homes,
townhomes, and condos.

D. Quantifying Land Disturbance and Changes in Impervious Surface

The narrative shall clearly identify the area of land disturbance associated with the proposed project and any
previous land disturbing activities on site. The plans shall show the boundaries of and quantify the area that

meets the land disturbance definition. If there is no disturbed area that meets that definition, state this in the

narrative. Stormwater Development Review shall be the final authority on defining the project area and area

of land disturbance.

New impervious areas, as of the applicable baseline date, shall be clearly identified on the plans. The plans
shall depict the boundaries of and quantify the area that meets the definition of new impervious area. If there
is no area that meets that definition, state this in the narrative. Stormwater Development Review shall be the
final authority on defining what qualifies as new impervious.

E. Watershed Protection Overlay

The boundaries of watershed protection overlays within
interactive GoMaps and selecting Watershed Protection under the Zoning layer. The interactive maps can

be accessed using the link below. If the project is in a watershed protection overlay, the narrative shall

discuss whether the high or low density option for impervious surface limits is being used, and the proposed

percentage impervious for the project. See Section 8.7.2 of the UDO.

http://durhamnc.gov/1455/Interactive-Maps

F. Streams

Any streams on or within 150 feet of the property boundary, per the United States Geological Survey 7.5
Minute Quadrangle map or published Durham County Soil Survey map, shall be described and their
applicable stream buffer width shall be stated. Stream identification requirements are further described in
Section 8.7 of this document and in the Unified Development Ordinance. The description of any onsite
streams shall also indicate if a stream determination is provided with the SIA.

The Riparian Buffer Protection rules found in 15A NCAC 2B .0233 (Neuse River Basin) and .0267 (Jordan
Lake), and incorporated into Unified Development Ordinance Section 8.5.5, require diffuse flow of
stormwater runoff to be maintained in the riparian buffer by dispersing concentrated flow. The SIA narrative
shall discuss how diffuse flow is being provided for concentrated discharges of stormwater from the
proposed project into a riparian buffer. See Section 8.1.6 for further guidance.

G. Floodplains

Any floodplains on or adjacent to the site shall be described. Floodplain requirements are further detailed in
The Unified Development Ordinance.
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H. Applicable Requirements

This section of the narrative shall discuss the following:
1 Applicable peak runoff requirements and how the project plans to mitigate any peak flow impacts,

1 Applicable water quality (nitrogen, phosphorus, and TSS) requirements and which compliance
option in Section 70-740 of the Stormwater Performance Standards for Development is being used
to achieve compliance with nitrogen and phosphorus requirements,

1 Applicable on-site percentage removal requirements for nitrogen and phosphorus from Section 70-
741 of the Stormwater Performance Standards for Development, and

1 Any current TMDLs for the receiving water the site discharges to.

|. Methodology

A thorough description of all methodologies, procedures, and data sources used for all calculations
conducted shall be provided.

J. Conclusions

The Conclusions section shall state whether each applicable requirement is being met, and how it is being
met.

For the peak runoff analysis, a table comparing the peak flow rates for the pre-development and post-
development scenarios shall be provided. Also, the findings of the downstream flow analysis, if applicable,
shall be presented. The SCMs needed for compliance with peak flow requirements shall be discussed.

For compliance with water quality requirements, the target loading rates for nitrogen and phosphorus, and
the SCMs required to achieve the required on-site nutrient reductions shall be discussed. The SCMs
needed for compliance with nutrient requirements shall be discussed. Each SCM shall be specifically
identified by type and a discussion shall detail why each SCM type was chosen. If compliance with the
target nutrient loading rates cannot be fully met onsite, a discussion of the offsite credits that must be
purchased from a private mitigation bank or from the NC DEQ Division of Mitigation Services must be
included.

For TSS and applicable TMDLs, a discussion of how these applicable requirements are being met must be
provided. The SCMs needed for compliance with TSS and TMDL requirements shall be discussed.

8.1.3 Peak Flow Analysis

A. Requirements

(a) Purpose. Properties and waterways downstream from land development sites may be adversely
impacted from increases in volume, velocity and peak flow rates associated with development. The purpose
of this section is to provide guidance for completion of a SIA that demonstrates that increases in peak flow
resulting from development are addressed and impacts on downstream properties and receiving waters are
mitigated.
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(b) Requirements. Development that meets the applicability standards under the Stormwater Performance
Standards for Development, Section 70-738, paragraph (b) shall provide hydrology and hydraulic
calculations that assess the impact of the development on downstream properties and receiving waters.
Such development may be required to provide SCMs or make other improvements to the existing
infrastructure to address peak runoff impacts.

Hydrology and hydraulic calculations shall be provided for pre- and post-development scenarios as part of
the SIA for all onsite SCMs and associated infrastructure. Stormwater Development Review may also
require analysis of offsite drainage structures where the proposed development could have an adverse
impact. The peak runoff calculations shall be made using procedures set forth in the City of Durham
Reference Guide for Development Section 8.1.3.C. Calculations shall demonstrate compliance with the
requirements as written in the Stormwater Performance Standards for Development, Sections 70-736
through 70-749. In particular,

1 Demonstrate mitigation of increased peak stormwater runoff using approved SCMs whenever the
post-development peak runoff rate for the 1-year storm increases over the pre-development peak
runoff rate as a result of the proposed development.

1 Determine the impact of increased stormwater runoff on downstream stormwater
conveyances/facilities and properties whenever the post-development peak runoff rate from either
the 2-year storm or the 10-year storm increases over the pre-development peak runoff rate by more
than 10% as a result of the proposed development.

1 Determine the impact of increased stormwater runoff from other design storms such as the 100-year
storm in circumstances where there are existing flooding concerns at the site or downstream, or
where there is the potential to flood existing structures, etc. If there is an adverse impact, SCM(s)
will be required to address the impact.

1 Note: The purpose of the 1-year flow requirements is different from the purpose for the 2- and 10-
year requirements. The 1-year is based on stream bank protection, whereas the 2- and 10-year are
based on preventing adverse conditions such as flooding from occurring to property, structures,
buildings and roads downstream. Thus, the analysis point for the 1-year storm must be at the
property boundary (at each point where flow leaves the property) unless another point of interest is
agreed upon by Stormwater Development Review or, if a stream actually runs through the property,
the analysis point(s) would be where the flow from the property enters the stream. Where sheet
flow only conveys runoff to a stream flowing through a property, the most downstream point shall be
used as the point of interest. There must be no increase in flow from pre- to post-development for
these points. The purpose is to prevent erosion of the stream bank due to an increase in flow.

In instances where adverse drainage conditions exist, the applicant may provide downstream drainage
system improvements in lieu of or in addition to on-site detention to address water quantity concerns,
provided that these improvements do not exacerbate downstream flooding conditions.

These requirements shall apply to public right-of-way when a new roadway is constructed as part of a
project and lies inside the main parcel boundaries. This applies whether the roadway will be private,

maintained by the City, or maintained by the State. The requirements of this section do not apply to work
proposed outside of the main parcel boundary (road widening, addition of a turn lane, sidewalks).

B. Subwatershed Mapping

Separate 24-inch by 36-inch drainage area maps sealed by a licensed North Carolina Professional Engineer
shall be provided. The following is a list of required maps:
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1 1-year Pre-development drainage area map depicting the site conditions that existed as of March 9,
2001 for land in the Falls Basin and Lower Neuse Basin, and as of March 17, 2009 for land in the
Jordan Basin.

Y 1-year Post-development drainage area map depicting the proposed site conditions and using the
same analysis point(s) identified in the 1-year pre-development drainage area map.

1 2- and 10-year Pre-development drainage area map depicting the site conditions that existed as of
April 23, 1997. If there are no variations in land cover and the analysis points remain the same as
those shown in the 1-year map, a single pre-development drainage area map may be used to depict
the 1-, 2-, and 10-year pre-development drainage areas.

1 2- and 10-year Post-development drainage area map depicting the proposed site conditions. If the
analysis point(s) remain the same as those shown in the 1-year map, a single post-development
drainage area map may be used to depict the 1-, 2-, and 10-year post-development drainage areas.

9 Other pre- and post-development drainage area maps shall be provided if additional analyses are
required by Stormwater Development Review.

Each drainage area map shall include:

1 Scale no smaller than 1 inch = 30 feet unless specifically approved by Stormwater Development
Review.

T North arrow.
1 Clearly delineated project site area.

91 All points of analysis clearly shown and labeled. Analysis points are to remain consistent from pre-
to post-development scenarios, i.e., all post-development analysis points shall have corresponding
pre-development analysis points.

The 1-year points of analysis must be placed at each point where flow enters an intermittent or
perennial stream. If a stream is not present on site, the 1-year points of analysis shall be placed at
the property boundary. The purpose of this analysis is to prevent erosion of the stream bank
resulting from increases in flow and therefore must be made at a point upstream of where water
enters the stream.

Points of analysis for the other peak flow analyses shall be placed either at the same locations as
the 1-year analysis or somewhere downstream in accordance with the method of compliance
employed (See Section 8.1.3.C.E.2).

Provided that this represents the most conservative scenario, small sites with no clearly defined
points of discharge may select an analysis point at the most downstream point at the site boundary,
and assume the project area and upstream areas drain to that point.

1 Delineated drainage areas contributing runoff to each point of analysis with labels showing the total
area in acres (or square feet for smaller areas) and identified consistent with the hydrologic and
hydraulic modeling. The delineated drainage areas shall represent the actual area that contributes
runoff to an analysis point. This shall include any applicable offsite areas and exclude onsite areas
that do not contribute runoff.

Per USDA Technical Release 55 (TR-55) , A Ur ban Hydr ol ogyWdtesshedSmal | Wa'
subdivision is required when significantly different conditions affecting runoff or timing are present in
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the watershedd for example, if the watershed has widely differing curve numbers or
nonhomogeneous slope patterns.o

The pre-development drainage area map shall reflect the relevant conditions including site
topography and infrastructure. The post-development drainage area map shall reflect the proposed
development with pre-development features that are to remain, site topography, and infrastructure.
Electronic geospatial files of topographic mapping are available from the City Geographic
Information System (GIS) Division (919-560-4122).

Y Location of receiving channel/downstream channel cross-sections analyzed for adequacy, if
required.

1 The segmented time of concentration (Tc) flow paths are to be shown on the drainage area maps.
The various Tc flow path segments (sheet/overland, shallow concentrated and open channel/pipe
flow) and their transitions from one to another are to be labeled.

1 For channel segments (open channel/pipe flow) with flow times greater than the assumed minimum
time of concentration, assumed cross-sectional geometry is not permitted; all cross-sections are to
be based upon field conditions. Field data used to obtain channel cross-sectional geometry for
hydrologic model inputs must be provided. Required field data includes but is not limited to
surveyed/measured cross sections. A trapezoidal shape may be assumed provided the base width,
bank slopes, top of bank height, and top width are all measured in the field.

C. Calcukons

A. Hydrologic Soil Group Classification

The most recent version of the USDA Web Soil Survey Map or a geotechnical exploration report shall be

used to determine the Hydrologic Soil Group Classification. This web site shall also be used to retrieve the

HSG classification of that soil series. The document
Web Soil Surveyo provided on the web site can assi st

Soils assigned to a dual hydrologic group (A/D, B/D, or C/D) shall be considered D soils. In these cases the
first letter categorizes drained areas and the second categorizes undrained areas. Only the soils that, in
their natural condition, are in group D are assigned to dual classes.

If a geotechnical exploration report is used to determine soil types, the least permeable soil layer within six
(6) inches of the surface shall be used in runoff coefficient determinations. A legible map, clearly delineating
and labeling the site boundary and soil types shall be provided to substantiate the chosen classifications. A
reference table that describes the hydrologic soil group classification shall also be included.

B. Runoff Coefficient/Curve Number (C/CN) Calculations

It shall be shown in the calculations how the composite Rational Method runoff coefficient or National
Resource Conservation Service curve number was determined. Regardless of the method used, the
calculations shall show how the composite runoff coefficient/curve number was determined. Simply
providing a composite runoff coefficient with no supporting documentation is not acceptable.

1. Rational Method

Acceptable Rational Formula C values are shown in Table 8.1-1 below and are based upon the
hydrologic soil group (HSG). Note that runoff coefficients from the NCDEQ Stormwater Design
Manual are not permitted. It shall be shown in the calculations how the composite runoff coefficient
was determined. Simply providing a composite runoff coefficient with no supporting documentation
is not acceptable.
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Thepre-devel opment hydrologic condition for an undevel
hydrologic condition unless additional material is submitted supporting a different hydrologic

condition. All normal pool water surfaces in SCMs or existing ponds/wetlands shall have a Rational

Method C value of 1.00.

The Residential Single Family, Residential Multi Family and Commercial/Office/Mixed
Use/Institutional/Industrial C values listed in Table 8.1-1 below can only be used for estimating the
flow rates for off-site areas for conveyance (e.g. culvert, ditches/open channels, pipe systems, etc.)
sizing only. For the specific project site C value, a composite C value must be developed if multiple
land covers exist.

Due to the lack of variability in rainfall distribution, the Rational Method may be used only on small
projects with drainage areas less than 20 acres and where no stormwater control measures need to
be modeled.

Table 8.1.1: Rational Formula C Values for Storm Events Less Than or Equal teythar Blorm
Event
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HSG B*

Poor 0.33 0.38 0.41

Pasture/Range Fair 0.25 0.33 0.37

Good 0.20 0.29 0.34

Meadow 0.14 0.17 0.20

Poor 0.17 0.22 0.26

Wooded Fair 0.15 0.19 0.23

Good 0.13 0.17 0.20

Open Space and Lawns 0.25 0.30 0.35

Impervious (e.g. gravel, pavement, grass pavers, 0.95 0.95 0.95

etc.)

Normal Pool Wa;eorn%imcetiglanjSCMs or Existing 1.00 1.00 1.00
_ wiue | zm |tos | soc | oo

RU-5(2) (3,000 ft? lots) 0.63 0.65 0.67

RU-5 (5,000 ft? lots) 0.51 0.54 0.57

RS-8 (8,000 ft? lots) 0.47 0.51 0.54

Residential Single Family** RS-10 (10,000 ft? lots) 0.46 0.50 0.53

RS-15 (15,000 ft? lots) 0.41 0.45 0.48

RS-20 (20,000 ft? lots) 0.34 0.39 0.43

RR (30,000 ft? lots) 0.30 0.33 0.35

Use/Institutional/Industrial**

RS-M (8 units/acre max) 0.60 0.65 0.70
RS-M (12 units/acre max) 0.65 0.70 0.75
Residential Multi Family**
RS-M (16 units/acre max) 0.70 0.75 0.80
RU-M (20 units/acre max) 0.75 0.80 0.85
RC 0.75 0.80 0.85
Commercial/Office/Mixed 0.80 0.85 0.90

* HSG refers to the Hydrologic Soil Group

bypass storm conveyance sizing.

** These C values can be used only to develop flow rates for undeveloped off-site areas to predict flows for culvert or
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The C values in Table 8.1-1 above are only acceptable for storm events less than or equal to the 10-year
storm event. To correct for storm events greater than the 10-year storm event, a correction factor (multiplier)
is provided in Table 8.1-2 below (Municipal Storm Water Management, Debo and Reese, 1995). The C
value shall never be greater than 1.0.

Table 8.1.2: Frequency Correction Factors for Rational Formula C Values

Recurrence Interval (years) Ct
25 1.1
50 1.2
100 1.25

2. USDA NRCS Curve Number Method

For determining the curve number values, refer to the NRCS Technical Release 55 (TR-55) manual,
which can be found currently on the USDA web site at
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044171.pdf. It shall be shown in
the calculations how the composite runoff coefficient was determined. Simply providing a composite
runoff coefficient with no supporting documentation is not acceptable.

Directly connected impervious area is considered impervious area from which runoff flows directly
into the drainage system. This includes areas where runoff from impervious area passes through a
vegetated area as concentrated flow before entering a drainage system. Runoff from impervious
area that is dispersed over a pervious area is not considered directly connected impervious area
(most sidewalks and curbless roads fall into this category).

When calculating curve numbers for onsite drainage areas that include directly connected
impervious area, runoff from the directly connected impervious areas shall be calculated separately
from other areas. For modeling purposes, the delineated drainage area to a specific analysis point
will be broken into two drainage areas, both having the same time of concentration. One drainage
area will have a curve number of 98 and include all directly connected impervious area. The other
drainage area will comprise the remainder of the overall drainage area and have a calculated
composite curve number. A composite curve number for drainage areas including a combination of
directly connected impervious area and other areas will not be allowed as it falsely predicts an initial
abstraction and delays peak flow values.

For offsite drainage areas with directly connected impervious area, the TR-55 connected impervious
method of calculating composite curve number shall be used based on the percentage of directly
connected impervious areas.

When done properly, computer generated runoff from watersheds with directly connected
impervious area should have the following outputs:

a. A hydrograph generated from pervious areas and non-directly connected impervious area.
b. A hydrograph generated from directly connected impervious area.

C. A hydrographwithc o mbi ned results from (a.) and (b.) to o
hydrograph.

The pre-development hydrologic condition for an undeveloped site is to be assumed in
Afgoodo hydrologic condition unless additional m ¢
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hydrologic condition. All normal pool water surfaces in SCMs or existing ponds/wetlands
shall have a CN of 100.

3. Conversion of Impervious to Pervious Surface

In certain circumstances, impervious surface area may be removed and converted to pervious area
in order to affect the Runoff Coefficient. In these circumstances, these areas of removed impervious
must be clearly delineated and labeled on the site plan and construction drawings, with the following
impervious-to-pervious conversion specifications included:

a. Remove all impervious surfaces from the subject area.
b. Till the area to a depth of 12 inches below the top of the compacted subgrade.

C. Provide soil amendments as needed in accordance with soil tests. If lime and/or fertilizer are
to be used, it shall be applied uniformly during seedbed preparation and mixed well in the top
4 to 6 inches of soil or applied as recommended in the planting specifications for proposed
landscaping.

C. Time of Concentration

The USDA NRCS Method segmented time of concentration (Tc) approach shall be used for computing times
of concentration for both the pre-development and post-development condition. For the Tc analysis, the
project site or drainage area shall be relatively homogeneous in terms of surface roughness, flow patterns
(sheet, shallow concentrated, and/or channel flow), channel shape for channel flow, slope and land use.
Sites or drainage areas that are not homogeneous with respect to these factors shall be subdivided into
areas that are relatively homogenous, and a separate T. flow path shall be established for each area.
Multiple hydrographs will be needed and the hydrographs combined at the points of analysis. For
discussions concerning the time of concentration flow path, refer to the TR-55 manual at
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044171.pdf.

An assumed minimum sheet/overland flow length of 75 feet in the pre-developed condition will be accepted
by Stormwater Development Review provided that the area has not been altered such that overland sheet
flow lengths would exceed 75 feet. This shall apply to flat slopes (2% or flatter) with predominantly B soil
types. In no case shall sheet flow exceed 100 feet.

Refer to Figure 8.1-1 as an example of the format required for showing the segmented times of
concentration paths on the drainage area maps. Multiple TC flow paths shall be evaluated, as depicted in
Figure 8.1-1, in order to demonstrate the longest duration is used.

Post-development sheet flow length shall be no more than 50 feet unless it can be shown that the sheet flow
depth is 0.10 feet or less. Sheet flow shall not exceed 100 feet.

Remaining overland flow along the flow path shall be shallow concentrated or channel flow as appropriate.
Assumed cross-section geometry is not permitted; all cross-sections are to be based upon field conditions.
Field data used to obtain cross-sectional geometry hydrologic model inputs for channels must be provided.
Required field data includes but is not limited to surveyed/measured cross sections. A trapezoidal shape
may be assumed provided the base width, bank slopes, top of bank height, and top width are all measured
in the field.
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Figure 8.1.1: Segmented Time of Concentration Flow Paths Example

Assuming a time of concentration is typically not acceptable; however, a time of concentration of 5 minutes

may be used in the post-development condition since it will result in a larger flowrate which is more

conservative. Unless a minimum Tc of 5 minutes is assumed a calculation consistent with the USDA NRCS
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